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1. Introduction

1. INTRODUCTION

This report was prepared for ExxonMobil Environmental Services on behalf of ExxonMobil Qil
Corporation (ExxonMobil), for the former Mobil Oil Corporation (Mobil) Renton Terminal at
2423 Lind Avenue SW in Renton, Washington (site; Figures 1 and 2). The site is currently
owned and operated by ConocoPhillips. The Washington State Department of Ecology (WDOE)
identifier is 2070.

The site is an active petroleum terminal operated by ConocoPhillips and occupies approximately
7 acres. Mobil, predecessor to ExxonMobil, owned and operated the site until 1988 when the
product storage and transfer facilities were sold to British Petroleum.

Mobil identified petroleum-impacted soils in July 1986 while removing an underground storage
tank in the vicinity of the loading rack. Investigation and testing suggested the source was cracks
in the loading rack spill containment system, which were repaired. The petroleum product was
identified as primarily leaded gasoline.

Environmental assessment activities were conducted from July 1986 to October 2007. Liquid
phase hydrocarbons (LPH) were observed on the water table to the west and northwest of the
loading rack (Section 2). Based on the presence and distribution of LPH, an assessment of
potential interim remedial measures (IRMs) was performed (Section 3), and a combined product
recovery system and ground water extraction and treatment system (GETS) was recommended.

The WDOE issued Enforcement Order DE 87-N301 on October 14, 1987, and two amendments
on November 3 and December 16, 1987. The order required the installation of the product
recovery system and GETS, which was implemented as an initial IRM. System operation began
in November 1987 (Section 4). After removal of more than 55,000 gallons of LPH, the product
recovery equipment was removed and the IRM was converted to a GETS-only system in 2002
(Section 5). Beginning in 2006, a number of upgrades were made to the GETS to improve
performance, including reconstruction of a recovery trench in 2008 (Section 6). Operation of the
GETS in its current configuration is the ongoing IRM (Section 7).

This report was prepared in accordance with Washington Administrative Code 173-340-430 (7)
regarding submittal requirements for an interim action.
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2. Site Conditions

2. SITE CONDITIONS

2.1 Geology and Hydrogeology

Stratigraphic units, from top down, consist of a sand fill, a silty clay aquitard, and a sand unit
underlying the aquitard. The sand fill is observed from ground surface to approximately 10 feet
below ground surface (bgs). Underlying the sand fill, the aquitard thickness is inferred to range
from approximately 2 to 4 feet across the site.

The ground water table fluctuates seasonally, with depth to ground water observed from
approximately 3 to 10 feet bgs. Operation of the IRM influences the ground water flow. Absent
IRM operation, the inferred direction of ground water flow is generally toward the north and/or
northwest.

2.2 Liquid Phase Hydrocarbons

Figure 3 illustrates the LPH measured in monitoring wells on November 10, 1987. On this date,
measureable LPH was observed in monitoring wells B-1 through B-4, B-6, HA-2, HA-6, HA-9,
HA-11, W-2, and W-4, at a thickness ranging from 0.07 foot in monitoring wells B-1 and HA-6
to 1.29 feet in monitoring well B-6.

The implementation of the initial IRM has reduced the occurrence of LPH. LPH was not
observed in the monitoring wells in the 2008 semi-annual monitoring events in June and August
(Table 1).

2.3 Ground Water Quality

Historical ground water sample analytical results for total petroleum hydrocarbons as gasoline
(TPHg), total petroleum hydrocarbons as diesel (TPHd), total petroleum hydrocarbons as motor
oil (TPHo), and benzene, toluene, ethylbenzene, and xylenes (BTEX) are in Table 2. Historical
ground water sample analytical results for methyl tertiary butyl ether (MTBE) and ethanol are in
Table 3. Figure 4 illustrates concentrations of TPHg, TPHd, and benzene reported in ground
water samples during 2007 and 2008.

Results for the 2008 ground water sampling events in June and August are summarized below.

2.3.1 Total Petroleum Hydrocarbons as Gasoline

TPHg concentrations reported in ground water samples obtained during the June 2008
monitoring event ranged from less than the method detection limit (MDL) of 43.0 estimated (J)
micrograms per liter [pug/L] to 200,000 pg/L in the ground water sample from monitoring well
B-3A. In samples from 18 monitoring wells (B-1 to B-6, HA-2, HA-5 to HA-11, and W-1 to
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2. Site Conditions

W-4), reported TPHg concentrations exceeded the Model Toxics Control Act Method A Cleanup
Level (Cleanup Level) of 800/1,000" ug/L (Table 2).

TPHg concentrations reported in ground water samples obtained during the August 2008
monitoring event ranged from less than the MDL (43.0 pug/L) to 171,000 in the ground water
sample from monitoring well B-3A. In samples from 16 monitoring wells (B-1 to B-6, HA-2,
HA-5 to HA-10, and W-2 to W-4), reported TPHg concentrations exceeded the Cleanup Level of
800/1,000% ug/L (Table 2).

2.3.2 Total Petroleum Hydrocarbons as Diesel

TPHd concentrations reported in ground water samples obtained during the June 2008
monitoring event ranged from less than the MDL (19.0 pg/L) to 46,300 pg/L in the sample
obtained from monitoring well W-2 (Table2, Figure 4). In samples obtained from
17 monitoring wells (B-1 to B-6, D-7, HA-2, HA-6 to HA-9, HA-14, and W-1 to W-4), reported
TPHd concentrations exceeded the Cleanup Level of 500 pg/L.

TPHd concentrations reported in ground water samples obtained during the August 2008
monitoring event ranged from 34.1 J pug/L in the ground water sample obtained from monitoring
well HA-13 to 15,100 pg/L in the ground water sample obtained from monitoring well W-4
(Table 2). In samples obtained from 16 monitoring wells (B-2 to B-6, D-6, HA-6 to HA-10, HA-
12, HA-14, and W-2 to W-4), reported TPHd concentrations exceeded the Cleanup Level of
500 ug/L.

2.3.3 Benzene

Benzene concentrations reported in ground water samples obtained during the June 2008
monitoring event ranged from less than the MDL (0.270 ug/L) to 40,800 ug/L in the ground
water sample obtained from monitoring well B-3A (Table 2, Figure 4). In samples obtained
from 20 monitoring wells (B-1 to B-6, D-6, D-7, HA-2, HA-6 to HA-11, HA-14, and W-1 to W-
4), reported benzene concentrations exceeded the Cleanup Level of 5 pg/L.

Benzene concentrations reported in ground water samples obtained during the August 2008
monitoring event ranged from less than the MDL (0.270 pg/L) to 47,500 pg/L in the ground
water sample obtained from monitoring well B-3A (Table 2, Figure 4). In samples obtained
from 19 monitoring wells (B-1 to B-6, D-6, D-7, HA-2, HA-5 to HA-10, HA-14, and W-2 to
W-4), reported benzene concentrations exceeded the Cleanup Level of 5 pg/L.

! MTCA Method A specifies a Cleanup Level of 800 pg/L if benzene is present or 1,000 pg/L if benzene is not present.
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3. Screening and Selection of Interim Remedial Measure

3. SCREENING AND SELECTION OF INTERIM REMEDIAL
MEASURE

In accordance with Washington Administrative Code (WAC) 173-340-430, an interim action is:

e A remedial action that is technically necessary to reduce a threat to human health or the
environment by eliminating or substantially reducing one or more pathways for exposure
to a hazardous substance at a facility;

e A remedial action that corrects a problem that may become substantially worse or cost
substantially more to address if the remedial action is delayed; or

e A remedial action needed to provide for completion of a site hazard assessment, remedial
investigation/feasibility study or design of a cleanup action.

The three alternatives considered for the IRM were no action/natural attenuation, LPH recovery,
and LPH recovery coupled with ground water extraction and treatment.

3.1 No Action

No action relies on natural attenuation to remove LPH and chemicals of concern (COCs) from
the subsurface. This alternative is the least costly of the remedial measures considered and the
easiest to implement; however, this alternative does not include hydraulic control for LPH
migration. Of the remedial alternatives considered, no action requires the longest timeframe to
achieve the Model Toxics Control Act Method A Cleanup Levels (Cleanup Levels).

3.2 Product Recovery

Product recovery entails removal of LPH from the water table surface with pumps installed in
recovery wells and/or trenches. Compared to the no action alternative, removal of LPH from the
water table surface reduces the potential for LPH migration and likely reduces the time to reach
the Cleanup Levels. Although LPH migration potential is reduced, product recovery does not
provide hydraulic control for LPH or dissolved COCs. Compared to no action, product recovery
is more costly. Implementation of product recovery at the site includes intrusive construction that
would require coordination with terminal operations. Other implementation issues are not
deemed significant, as summarized in the SEPA environmental checklist (Appendix A).

3.3 Product Recovery with Ground Water Extraction and Treatment

Product recovery coupled with a GETS adds hydraulic control to the LPH removal. In this
alternative, both product removal and ground water extraction pumps are installed in recovery
wells and/or trenches, and a treatment system for the extracted ground water is installed in
addition to product recovery equipment. The addition of the GETS increases both installation
and operation costs compared to product recovery alone; however, the water table depression
caused by ground water extraction facilitates LPH recovery, provides hydraulic control to limit
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3. Screening and Selection of Interim Remedial Measure

migration of LPH and dissolved COCs, and likely reduces the time to achieve Cleanup Levels.
Implementability is comparable to the alternative of product recovery alone.

3.4 Comparison of Alternatives and Selection of Interim Remedial
Measure

The no action alternative was discussed as a baseline for which to compare other alternatives, but
based on site conditions, no action was screened from selection as an IRM because the
alternative 1) is not consistent with WDOE expectations for cleanup as described in Washington
Administrative Code 173-340-370, and 2) would not comply with WDOE Enforcement Order
DE 87-N301. Of the two remaining alternatives, product recovery with GETS is more costly to
install and operate than product recovery alone. However, the ground water extraction added to
product recovery facilitates LPH removal and provides hydraulic control to limit migration of
LPH and dissolved COCs. Implementation issues for product recovery alone and product
recovery with GETS are similar. Product recovery with GETS was selected as the initial IRM.

3.5 Environmental Checklist

The State Environmental Policy Act (SEPA) environmental checklist for implementation of the
IRM is included in this work plan as Appendix A.

Draft Work Plan for Interim Remediation Former Mobil Renton Terminal
13042.13\Work Plans\interim Remediation\Revised Work Plan.doc 2423 Lind Avenue SW, Renton, Washington
5



4. Product Recovery and Ground Water Extraction and Treatment System for Interim Remediation,
1987 to 2002

4, PRODUCT RECOVERY AND GROUND WATER EXTRACTION
AND TREATMENT SYSTEM FOR INTERIM REMEDIATION, 1987
TO 2002

4.1 Process Description

Installation of the recommended product recovery with GETS occurred in 1987. Two gravel-
filled recovery trenches (Trench 1 and Trench 2, Figure 2) were constructed, with Trench 1
located west of the loading rack and Trench 2 located near the northwest boundary of the site. A
recovery well was installed in each trench (R-1 and R-2), with each recovery well containing a
product recovery pump and a ground water extraction pump.

Ground water and LPH conveyance piping ran from the recovery wells to a treatment compound
located southwest of the loading rack. Recovered LPH was pumped through a totalizer to an in-
ground 15,000-gallon product storage tank located west of the loading rack. The recovered LPH
was disposed of by a licensed waste fuel recycler. Extracted ground water was pumped through
an in-ground oil/water separator for removal of residual LPH and then through an air stripper for
treatment of dissolved COCs. Treated ground water was initially discharged to the main
wastewater collection system for the terminal, but in 1991 the discharge was reconfigured to
discharge to the King County sanitary sewer system. A copy of the manual for the product
recovery and GETS is in Appendix B.

4.2 Performance

The product recovery and GETS was started on November 16, 1987. Except for the modified
discharge, the system operated in the initial configuration until November 2001. The system
recovered more than 54,000 gallons of LPH during the first 5 years of operation (November
1987 to November 1992), after which time the recovery rate decreased. As of November 2001,
when the system was shut down for repairs and modification, the system had recovered more
than 55,000 gallons of LPH.

The initial 14 years of operation reduced the amount of LPH. As discussed in Section 2.2,
measureable LPH was observed in eleven monitoring wells immediately prior to system startup
in November 1987. During 2001 ground water monitoring, measureable LPH was observed in
four ground water monitoring wells (B-2, B-3, W-1, and W-4).

The system was shut down in November 2001 because of fouled air stripper packing. (Records
indicate the system was shut down at least twice prior to 2001 to replace fouled air stripper
packing). Based on the decreased LPH recovery rate and the reduction of measureable LPH in
ground water monitoring wells, the decision was made to convert the IRM to a GETS-only
system.
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5. Madification of Interim Remediation to Ground Water Extraction and Treatment System, 2002 to 2006

5. MODIFICATION OF INTERIM REMEDIATION TO GROUND
WATER EXTRACTION AND TREATMENT SYSTEM, 2002 TO 2006

5.1 Process Description

In 2002, the system was modified to operate only as a GETS. Product recovery pumps were
removed, the in-ground oil/water separator was removed, and the LPH conveyance piping was
plugged. The ground water extraction pump in each recovery well was replaced, the treatment
compound was expanded, and a new aboveground coalescing-plate oil/water separator was
installed in the compound. A product recovery drum was added and connected via transfer pump
and flow totalizer to a 1,000-gallon product storage tank located within the tank farm berm.

In the converted system, extracted ground water is pumped from the recovery wells to an
equalization tank, from where the ground water flows by gravity to the oil/water separator and
then flows by gravity to the air stripper feed tank. The ground water is pumped from the air
stripper feed tank through a totalizer to the air stripping tower for treatment and discharge to the
sanitary sewer. Recovered LPH (if any) separated from the ground water by the oil/water
separator flows by gravity into the product recovery drum, from whence it is pumped to the
product storage tank.

In conjunction with the system conversion work during 2002, the fouled air stripper packing was
replaced.

5.2 Performance

The converted system was started on February 28, 2003. The following volumes of ground water
were extracted during the first 4 years of operation following the system conversion:

Ground Water Extracted
Year
(gallons)
2003 537,677
2004 814,460
2005 186,327
2006 550

The system performance decreased during 2005 because of fouling of the air stripper packing,
and was shut down in 2006 to replace the air stripper packing and to upgrade the system.
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6. Upgrades to the Ground Water Extraction and Treatment System, 2006 to 2008

6. UPGRADES TO THE GROUND WATER EXTRACTION AND
TREATMENT SYSTEM, 2006 TO 2008

6.1 Upgrades to Reduce Fouling and Improve Performance Monitoring

During 2006, the air stripper packing was removed because of fouling from a combination of
solids, iron precipitate from ground water, and iron bacterial growth. The interior of the air
stripper tower, oil/water separator, air stripper feed tank, and equalization tank were steam
cleaned. New packing material was placed in the air stripper tower.

In addition, the following upgrades were made to the GETS to reduce fouling and improve
performance monitoring:

e Air and water filters were installed to reduce the amount of solids entering the air stripper

e Vacuum gauges were installed to monitor differential pressure across the filter for the
inlet air to the air stripper

e Pressure gauges were installed to monitor differential pressure across the filter for the
inlet ground water to the air stripper

e A chemical dosing system was installed for injection of sequesterant to reduce iron
fouling

e Pressure and temperature gauges were installed on the air stripping tower

e Pressure gauges and rotameters were installed in the discharge lines from the ground
water extraction pumps to the equalization tank

e Flow control valves were installed in the discharge lines from the ground water
extraction pumps to the equalization tank

e An hour meter was installed for each ground water extraction pump
6.2 Installation of Heat Tracing

In January 2007, heat tracing was installed on aboveground treatment system piping and
equipment for freeze protection during the winter months.

6.3 Installation of Additional Filtration Capacity

In July 2008, additional filtration capacity was installed to decrease downtime caused by iron
precipitate from the extracted ground water. Filtration capacity was increased from 1 square foot
to 8.8 square feet.
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6. Upgrades to the Ground Water Extraction and Treatment System, 2006 to 2008

6.4 Reconstruction and Restart of Trench 2

6.4.1 Reconstruction of Trench 2

Investigation to assess the performance of Trench 2 was conducted in June and October of 2007.
As described in the Trench 2 Investigation Report dated November 5, 2007, finer-grained
sediments found in the bottom portion of the gravel-filled trench appeared to limit ground water
recovery, resulting in the decision to improve recovery by reconstructing Trench 2.

Construction for the upgrade of Trench 2 occurred from November 6 to December 4, 2008. The
upgrade work consisted of excavating 236 tons of original backfill material, removing wells R-2,
W-3, and W-4, placing a horizontal perforated pipe along the bottom of the re-excavated trench,
installing an extraction riser (R-2A) in the interior portion of the trench, installing cleanout risers
W-3A and W-4A near the ends of the trench, backfilling with pea gravel, and re-paving. An as-
built drawing of the upgraded trench is shown on Figure 5.

6.4.2 Restart of Trench 2

Trench 2 was restarted on December 17, 2008. The attached Figure 6 graph shows measured
drawdown in Trench 2 and nearby monitoring wells versus elapsed time after the start of
pumping on December 17, 2008. Measurements continued into the afternoon of December 18.
The extraction pump in well R-2A was operated at an average flow rate of approximately 2.8
gallons per minute. At an elapsed time of approximately 1270 minutes, the pump began to cycle
between the set points of the control floats. The high and low elevation set points were observed
to correspond to approximately 1.9 and 2.3 feet of drawdown, respectively.

Within Trench 2, the maximum drawdown observed at W-3A was 1.50 feet, and at W-4A it was
1.85 feet. In both cases, the maximum drawdown occurred when the water level in the trench
reached the bottom of the drain pipe. The observed drawdown is markedly improved from the
original Trench 2, in which the measured drawdowns at W-3 and W-4 after two days of pumping
were 0.08 and 0.34 foot, respectively. (Testing of the original Trench 2 was performed in June of
2007).

Measurable drawdown was observed in nearby monitoring wells HA-1 and HA-9 through
HA-11. After approximately 1 day of pumping, the observed drawdowns were: 0.07 foot at HA-
1, 0.26 foot at HA-9, 0.07 foot at HA-10, and 0.17 foot at HA-11. Again, the results are much
improved from the testing performed on the original Trench 2 in 2007, particularly at HA-9 and
HA-11, which are near the ends of the trench. When the original Trench 2 was tested in June of
2007, only HA-10 exhibited measurable drawdown after 1 day of pumping. The observed
drawdown at HA-10 was the same as in the recent test, probably because it was the nearest
monitoring well to the original extraction well R-2.

Observations obtained during the startup indicate improved performance of the upgraded
Trench 2. The upgraded Trench 2 affects greater drawdown at the ends of the trench, and thus
extends its area of capture and inflow rate relative to the original Trench 2. Based on operating
performance during the first quarter 2009 compared to the first quarter 2008, the long-term
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6. Upgrades to the Ground Water Extraction and Treatment System, 2006 to 2008

pumping rate of Trench 2 appears to have increased from approximately 0.90 gallon per minute
prior to the trench upgrade to 1.3 gallons per minute since completion of the upgrade.

6.5 Performance of the Upgraded GETS

Following the upgrades discussed in Sections 6.1 and 6.2, the GETS extracted 619,000 gallons
of ground water during 2007 and 483,000 gallons during 2008. As discussed in Section 6.3, the
reconstruction of Trench 2 appears to have further increased system performance.
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7. Ongoing Operation

7. ONGOING OPERATION

Drawings for the existing GETS are in Appendix C. Ongoing operation of the existing GETS is
proposed as an IRM as discussed below.

7.1 Monthly Operations and Maintenance Activities

Monthly operations and maintenance activities for the GETS include the following:
e Observation of system operating time and operating times for each extraction pump
e Observation of sewer discharge flow rate and totalizer reading

e Observation of instantaneous flow rates from each extraction pump, and adjustment of
flows as deemed appropriate

e Observation of differential pressure across ground water filters, and replacement of filters
based on the differential pressure

e Observation of differential pressure across the air stripper tower air filter, and cleaning or
replacement of filter elements based on the differential pressure

e Observation of temperature and pressure in air stripping tower.
e Addition of sequesterant to the sequesterant feed tank.

Ground water filters are changed when the observed differential pressure across the filters
exceeds 5 pounds per square inch, and air filter elements are cleaned or changed when the
observed differential pressure across the filter exceeds 2 inches of water. A visual inspection of
the oil/water separator is performed once per quarter and a visual inspection of the treatment
system pipes and hoses is performed on a semi-annual basis. Critical safety devices are also
checked on a semi-annual basis. A sample copy of a log sheet for operations and maintenance
activities is included in Appendix D.

7.2 Monthly Gauging and Product Bailing of Selected Monitoring Wells

Ground water monitoring wells B-2, B-3A, B-4, and HA-8 are monitored on a monthly basis for
the presence of LPH. Depth to product is measured using an interface probe which emits a solid
tone in the presence of LPH and an intermittent tone in the present of water. If LPH is detected,
the LPH is removed from the monitoring well using a disposable bailer. Recovered LPH is
transferred to the product recovery drum for the GETS.
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7. Ongoing Operation

7.3 Storm Water and Spill Prevention Controls

The GETS equipment compound is a poured concrete pad with a 6-inch poured concrete berm
around the pad as secondary containment. A conductivity sensor located in the northwest corner
of the secondary containment shuts down the GETS if the level of water in the secondary
containment exceeds one-half inch. The equipment compound has a roof covering the secondary
containment to limit intrusion of storm water.

7.4 Ground Water Monitoring and Sampling Plan

Ground water monitoring and sampling of the ExxonMobil well network is currently performed
on a semi-annual basis, and is coordinated with the ConocoPhillips semi-annual ground water
monitoring and sampling events. During 2008, the ExxonMobil well network consisted of
monitoring wells B-1, B-2, B-3A, B-4, B-5, B-6, D-4 through D-7, HA-1 through HA-14, and
W-1 through W-4 (Figure 2). Ground water samples are submitted for analysis of the following
parameters:

e TPHg, TPHd, and TPHo by Northwest Total Petroleum Hydrocarbon Methods NWTPH-
Gx and NWTPH-Dx.

e BTEX, MTBE, and ethanol by United States Environmental Protection Agency (EPA)
Method 8260B.

With the removal of monitoring wells W-3 and W-4 during the reconstruction of Trench 2 during
November and December 2008, sampling of recovery well R-2A is proposed as a replacement.
Therefore, the proposed plan includes semi-annual monitoring and sampling of monitoring wells
B-1, B-2, B-3A, B-4, B-5, B-6, D-4 through D-7, HA-1 through HA-14, W-1 and W-2, and
semi-annual sampling of recovery well R-2A. The GETS is shut down the day preceding ground
water monitoring to allow stabilization of ground water elevations.

7.5 Compliance Monitoring Plan

The discharge permit for the sanitary sewer (King County Major Discharge Authorization #264-
03) requires recording monthly flow totals and collecting semiannual compliance samples. The
compliance samples are analyzed for BTEX by EPA Method 8260B and for non-polar fats, oils,
and grease by EPA Method 1664. Semiannual self-monitoring reports must be submitted to the
King County Industrial Waste Program no later than January 15 and July 15 of each year.
Table 4 summarizes compliance data reported to King County since the first half of 2007,
following the system upgrades performed in late 2006.

7.6 Health and Safety Plan

The site-specific Health and Safety Plan is included in this work plan as Appendix E.

Draft Work Plan for Interim Remediation Former Mobil Renton Terminal
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7. Ongoing Operation

7.7 Sampling and Analysis Plan

Procedures for ground water monitoring and sampling and remediation system compliance
sampling are in Appendix F.

Draft Work Plan for Interim Remediation Former Mobil Renton Terminal
13042.13\Work Plans\interim Remediation\Revised Work Plan.doc 2423 Lind Avenue SW, Renton, Washington
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8. Remarks

8. REMARKS

This work plan represents our professional opinions, which are based in part on client-supplied
and currently available information and are arrived at in accordance with accepted hydrogeologic
and engineering practices at this time and location. Other than this, no warranty is implied or
intended. This work plan was prepared solely for the use of our client. Any reliance on the
information contained in the work plan by third parties shall be at such parties’ sole risk.

Draft Work Plan for Interim Remediation Former Mobil Renton Terminal
13042.13\Work Plans\interim Remediation\Revised Work Plan.doc 2423 Lind Avenue SW, Renton, Washington
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GROUND WATER ELEVATION DATA

TABLE 1

Former Mobil Bulk Terminal

2423 Lind Avenue SW, Renton, Washington

Reference | Depth to Water LPH Ground Water
Monitoring Elevation [1,2] [3] Thickness | Elevation [4]
Well Date (feet msl) (feet bmp) (feet) (feet msl) Notes
B-1 1/27/1993 18.62 5.55 13.07
3/12/1993 18.62 6.64 11.98
4/14/1993 18.62 5.65 12.97
6/30/1993 18.62 6.81 11.81
12/15/1993 18.62 7.82 10.80
11/4/1994 18.62 8.80 9.82
2/22/1995 18.62 454 14.08
5/15/1995 18.62 6.25 12.37
6/16/1995 18.62 7.00 11.62
10/20/1995 18.62 7.75 10.87
4/4/1996 18.62 5.13 13.49
4/16/1996 18.62 4,93 13.69
5/10/1996 18.62 473 13.89
5/15/1996 18.62 473 13.89
5/22/1996 18.62 5.03 13.59
6/5/1996 18.62 5.88 12.74
6/24/1996 18.62 6.80 11.82
7/15/1996 18.62 7.48 11.14
1/3/1997 18.62 3.55 15.07
3/12/1997 18.62 4.62 14.00
4/2/1997 18.62 4,93 13.69
5/1/1997 18.62 5.52 13.10
8/19/1997 18.62 7.51 11.11
9/17/1997 18.62 6.80 11.82
5/1/1998 18.62 6.42 12.20
5/23/2000 18.62 6.53 12.09
5/24/2001 18.62 6.65 11.97
6/5/2002 18.62 6.52 12.10
5/29/2003 18.62 6.81 11.81
6/15/2004 18.62 7.43 11.19
6/20/2005 18.62 6.43 12.19
6/5/2006 18.62 6.13 12.49
10/23/2006 18.62 7.86 10.76
3/14/2007 21.61 5.00 16.61
9/10/2007 21.61 8.00 13.61
6/2/2008 21.61 7.17 14.44
8/25/2008 21.61 7.95 13.66
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TABLE 1

GROUND WATER ELEVATION DATA
Former Mobil Bulk Terminal
2423 Lind Avenue SW, Renton, Washington

Reference | Depth to Water LPH Ground Water
Monitoring Elevation [1,2] [3] Thickness | Elevation [4]
Well Date (feet msl) (feet bmp) (feet) (feet msl) Notes
B-2 1/27/1993 18.60 6.20 1.08 13.19 Used LPH density 0.73
3/12/1993 18.60 8.15 0.24 10.63 Used LPH density 0.73
4/14/1993 18.60 8.82 1.25 10.69 Used LPH density 0.73
6/30/1993 18.60 8.47 0.75 10.68 Used LPH density 0.73
12/15/1993 18.60 8.62 0.21 10.13 Used LPH density 0.73
2/8/1994 18.60 6.63 0.50 12.34 Used LPH density 0.73
7/8/1994 18.60 8.95 9.65
8/12/1994 18.60 9.34 9.26
9/21/1994 18.60 9.70 0.10 8.97 Used LPH density 0.73
11/4/1994 18.60 9.68 0.12 9.01 Used LPH density 0.73
12/23/1994 18.60 5.18 13.42
2/3/1995 18.60 NM NM NM
2/22/1995 18.60 6.03 0.03 12.59 Used LPH density 0.73
5/15/1995 18.60 6.46 0.04 12.17 Used LPH density 0.73
6/16/1995 18.60 6.92 11.68
10/20/1995 18.60 8.10 10.50
4/4/1996 18.60 5.40 0.83 13.81 Used LPH density 0.73
4/16/1996 18.60 4.80 13.80
5/10/1996 18.60 4.88 0.43 14.03 Used LPH density 0.73
5/15/1996 18.60 4.85 0.42 14.06 Used LPH density 0.73
5/22/1996 18.60 7.14 0.05 11.50 Used LPH density 0.73
6/5/1996 18.60 5.62 12.98
6/24/1996 18.60 8.17 10.43
7/15/1996 18.60 8.65 9.95
8/23/1996 18.60 9.08 9.52
9/18/1996 18.60 9.33 9.27
1/3/1997 18.60 3.91 14.69
3/12/1997 18.60 7.05 11.55
4/2/1997 18.60 7.15 11.45
5/1/1997 18.60 7.49 11.11
7/8/1997 18.60 6.03 0.02 12.58 Used LPH density 0.73
8/19/1997 18.60 8.43 10.17
8/26/1997 18.60 8.52 10.08
9/18/1997 18.60 7.70 10.90
4/29/1998 18.60 6.47 12.13
7/30/1999 18.60 7.00 11.60
5/23/2000 18.60 6.67 11.93
5/24/2001 18.60 8.24 0.14 10.46 Used LPH density 0.73
6/5/2002 18.60 6.56 0.31 12.27 Used LPH density 0.73
5/29/2003 18.60 7.75 10.85
6/15/2004 18.60 8.76 9.84
6/20/2005 18.60 6.34 0.29 12.47 Used LPH density 0.73
6/5/2006 18.60 8.87 0.02 9.74 Used LPH density 0.73
10/23/2006 18.60 8.15 10.45
3/14/2007 21.82 5.23 16.59
9/10/2007 21.82 9.31 12.51
6/2/2008 21.82 8.47 13.35
8/25/2008 21.82 8.85 12.97
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TABLE 1

GROUND WATER ELEVATION DATA
Former Mobil Bulk Terminal
2423 Lind Avenue SW, Renton, Washington

Reference | Depth to Water LPH Ground Water
Monitoring Elevation [1,2] [3] Thickness | Elevation [4]
Well Date (feet msl) (feet bmp) (feet) (feet msl) Notes
B-3 1/27/1993 18.73 10.18 4.64 11.94 Used LPH density 0.73
3/12/1993 18.73 11.64 3.49 9.64 Used LPH density 0.73
4/14/1993 18.73 10.75 2.64 9.91 Used LPH density 0.73
6/30/1993 18.73 11.21 2.36 9.24 Used LPH density 0.73
12/15/1993 18.73 11.05 0.68 8.18 Used LPH density 0.73
2/8/1994 18.73 11.48 4.07 10.22 Used LPH density 0.73
7/8/1994 18.73 11.58 2.37 8.88 Used LPH density 0.73
8/12/1994 18.73 11.55 1.70 8.42 Used LPH density 0.73
9/21/1994 18.73 11.60 0.82 NM Used LPH density 0.73
11/4/1994 18.73 11.60 1.20 NM Used LPH density 0.73
12/23/1994 18.73 11.95 6.00 11.16 Used LPH density 0.73
2/3/1995 18.73 5.00 0.05 13.77 Used LPH density 0.73
2/22/1995 18.73 13.68 8.63 11.35 Used LPH density 0.73
3/24/1995 18.73 11.60 6.30 11.73 Used LPH density 0.73
4/27/1995 18.73 9.90 3.70 11.53 Used LPH density 0.73
5/15/1995 18.73 11.46 5.06 10.96 Used LPH density 0.73
6/16/1995 18.73 11.48 4.53 10.56 Used LPH density 0.73
8/25/1995 18.73 11.47 3.44 9.77 Used LPH density 0.73
10/20/1995 18.73 9.91 0.55 9.22 Used LPH density 0.73
4/4/1996 18.73 11.12 6.34 12.24 Used LPH density 0.73
4/16/1996 18.73 10.04 5.28 12.54 Used LPH density 0.73
5/10/1996 18.73 7.49 3.09 13.50 Used LPH density 0.73
5/15/1996 18.73 6.93 2.52 13.64 Used LPH density 0.73
5/22/1996 18.73 7.69 0.44 11.36 Used LPH density 0.73
6/5/1996 18.73 9.31 1.54 10.54 Used LPH density 0.73
6/24/1996 18.73 11.78 3.35 9.40 Used LPH density 0.73
7/15/1996 18.73 11.59 2.77 9.16 Used LPH density 0.73
8/23/1996 18.73 11.66 2.11 8.61 Used LPH density 0.73
9/18/1996 18.73 11.63 1.96 8.53 Used LPH density 0.73
1/3/1997 18.73 5.00 0.45 14.06 Used LPH density 0.73
3/12/1997 18.73 8.15 0.61 11.03 Used LPH density 0.73
4/2/1997 18.73 7.62 11.11
5/1/1997 18.73 7.93 1.20 11.68 Used LPH density 0.73
7/8/1997 18.73 11.00 5.02 11.39 Used LPH density 0.73
8/19/1997 18.73 11.12 2.52 9.45 Used LPH density 0.73
8/26/1997 18.73 11.57 2.77 9.18 Used LPH density 0.73
9/18/1997 18.73 10.28 0.37 8.72 Used LPH density 0.73
4/30/1998 18.73 11.59 5.56 11.20 Used LPH density 0.73
7/28/1999 18.73 11.63 4.77 10.58 Used LPH density 0.73
5/23/2000 18.73 10.63 3.73 10.82 Used LPH density 0.73
5/24/2001 18.73 10.81 2.00 9.38 Used LPH density 0.73
6/5/2002 18.73 11.45 5.48 11.28 Used LPH density 0.73
5/27/2003 18.73 11.42 3.55 9.90 Used LPH density 0.73
6/15/2004 18.73 11.50 2.35 8.95 Used LPH density 0.73
6/20/2005 18.73 9.30 3.52 12.00 Used LPH density 0.73
6/5/2006 18.73 5.82 0.02 12.92 Used LPH density 0.73
10/23/2006 18.73 9.05 0.91 10.34 Used LPH density 0.73
3/14/2007 21.77 5.56 0.08 16.27 Used LPH density 0.73
9/10/2007 21.77 10.21 0.08 11.62 Used LPH density 0.73
B-3A 6/2/2008 21.85 8.62 13.23
8/25/2008 21.85 8.93 12.92
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TABLE 1

GROUND WATER ELEVATION DATA
Former Mobil Bulk Terminal
2423 Lind Avenue SW, Renton, Washington

Reference | Depth to Water LPH Ground Water
Monitoring Elevation [1,2] [3] Thickness | Elevation [4]
Well Date (feet msl) (feet bmp) (feet) (feet msl) Notes
B-4 1/27/1993 18.09 5.16 0.59 13.36 Used LPH density 0.73
3/12/1993 18.09 7.48 0.03 10.63 Used LPH density 0.73
4/14/1993 18.09 7.23 0.07 10.91 Used LPH density 0.73
6/30/1993 18.09 7.20 10.89
12/15/1993 18.09 8.01 0.30 10.30 Used LPH density 0.73
2/8/1994 18.09 6.29 0.78 12.37 Used LPH density 0.73
7/8/1994 18.09 8.42 9.67
8/12/1994 18.09 8.79 9.30
9/21/1994 18.09 9.07 9.02
11/4/1994 18.09 8.94 9.15
12/23/1994 18.09 4.69 0.34 13.65 Used LPH density 0.73
2/3/1995 18.09 5.00 0.90 13.75 Used LPH density 0.73
2/22/1995 18.09 5.77 0.64 12.79 Used LPH density 0.73
3/24/1995 18.09 6.09 0.90 12.66 Used LPH density 0.73
4/27/1995 18.09 6.00 0.50 12.46 Used LPH density 0.73
5/15/1995 18.09 6.24 0.44 12.17 Used LPH density 0.73
6/16/1995 18.09 6.42 0.03 11.69 Used LPH density 0.73
8/25/1995 18.09 7.14 10.95
10/20/1995 18.09 7.12 10.97
4/4/1996 18.09 5.03 13.06
4/16/1996 18.09 4.75 0.49 13.70 Used LPH density 0.73
5/10/1996 18.09 4.71 0.92 14.05 Used LPH density 0.73
5/15/1996 18.09 4.61 0.87 14.12 Used LPH density 0.73
5/22/1996 18.09 7.10 0.68 11.49 Used LPH density 0.73
6/5/1996 18.09 7.17 0.10 10.99 Used LPH density 0.73
6/24/1996 18.09 7.67 10.42
7/15/1996 18.09 8.13 9.96
8/23/1996 18.09 8.59 9.50
9/18/1996 18.09 8.78 9.31
1/3/1997 18.09 4.46 1.61 14.81 Used LPH density 0.73
3/12/1997 18.09 6.45 0.10 11.71 Used LPH density 0.73
4/2/1997 18.09 6.54 0.01 11.56 Used LPH density 0.73
5/1/1997 18.09 6.87 11.22
8/19/1997 18.09 7.87 10.22
8/26/1997 18.09 8.08 10.01
9/18/1997 18.09 7.40 10.69
4/30/1998 18.09 5.93 0.02 12.17 Used LPH density 0.73
7/29/1999 18.09 6.42 11.67
5/23/2000 18.09 6.10 11.99
5/23/2001 18.09 7.46 10.63
6/5/2002 18.09 6.18 0.48 12.26 Used LPH density 0.73
5/29/2003 18.09 7.10 sheen 10.99
6/15/2004 18.09 8.20 0.05 9.89 Used LPH density 0.73
6/20/2005 18.09 5.95 0.48 12.49 Used LPH density 0.73
6/5/2006 18.09 5.67 0.55 12.82 Used LPH density 0.73
10/23/2006 18.09 7.60 0.04 10.52 Used LPH density 0.73
3/14/2007 21.28 4.66 0.21 16.78 Used LPH density 0.73
9/10/2007 21.28 8.78 12.50
6/2/2008 21.28 7.96 13.32
8/25/2008 21.28 8.35 12.93
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TABLE 1

GROUND WATER ELEVATION DATA
Former Mobil Bulk Terminal
2423 Lind Avenue SW, Renton, Washington

Reference | Depth to Water LPH Ground Water
Monitoring Elevation [1,2] [3] Thickness | Elevation [4]
Well Date (feet msl) (feet bmp) (feet) (feet msl) Notes
B-5 1/27/1993 17.97 4.48 13.49
3/12/1993 17.97 7.98 9.99
4/14/1993 17.97 7.64 10.33
6/30/1993 17.97 7.03 10.94
12/15/1993 17.97 7.35 10.62
2/8/1994 17.97 5.40 0.03 12.59 Used LPH density 0.73
7/8/1994 17.97 8.58 0.05 9.43 Used LPH density 0.73
8/12/1994 17.97 8.78 0.01 9.20 Used LPH density 0.73
9/21/1994 17.97 9.02 0.06 8.99 Used LPH density 0.73
11/4/1994 17.97 8.96 0.07 9.06 Used LPH density 0.73
12/23/1994 17.97 4.23 0.01 13.75 Used LPH density 0.73
2/3/1995 17.97 4.30 0.04 13.70 Used LPH density 0.73
2/22/1995 17.97 5.74 0.34 12.48 Used LPH density 0.73
3/24/1995 17.97 5.93 0.78 12.61 Used LPH density 0.73
4/27/1995 17.97 6.00 0.90 12.63 Used LPH density 0.73
5/15/1995 17.97 6.30 0.90 12.33 Used LPH density 0.73
6/16/1995 17.97 6.73 0.84 11.85 Used LPH density 0.73
8/25/1995 17.97 6.87 0.07 11.15 Used LPH density 0.73
10/20/1995 17.97 7.39 10.58
4/4/1996 17.97 4.24 13.73
4/16/1996 17.97 3.85 14.12
5/10/1996 17.97 3.63 14.34
5/15/1996 17.97 3.60 14.37
5/22/1996 17.97 7.46 10.51
6/5/1996 17.97 7.77 0.01 10.21 Used LPH density 0.73
6/24/1996 17.97 7.57 10.40
7/15/1996 17.97 8.35 9.62
8/23/1996 17.97 8.62 9.35
9/18/1996 17.97 8.75 9.22
1/3/1997 17.97 2.95 15.02
3/12/1997 17.97 7.38 10.59
4/2/1997 17.97 7.43 10.54
5/1/1997 17.97 7.68 10.29
8/19/1997 17.97 7.56 10.41
8/26/1997 17.97 7.88 10.09
9/17/1997 17.97 7.53 10.44
4/29/1998 17.97 5.61 12.36
7/29/1999 17.97 6.09 11.88
5/23/2000 17.97 5.95 12.02
5/23/2001 17.97 7.95 10.02
6/5/2002 17.97 5.27 12.70
5/29/2003 17.97 6.82 sheen 11.15
6/15/2004 17.97 7.37 10.60
6/22/2005 17.97 5.29 12.68
6/5/2006 17.97 4.91 13.06
10/23/2006 17.97 7.24 10.73
3/14/2007 20.95 4.16 16.79
9/10/2007 20.95 8.77 12.18
6/2/2008 20.95 8.21 12.74
8/25/2008 20.95 7.86 13.09
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TABLE 1

GROUND WATER ELEVATION DATA
Former Mobil Bulk Terminal
2423 Lind Avenue SW, Renton, Washington

Reference | Depth to Water LPH Ground Water
Monitoring Elevation [1,2] [3] Thickness | Elevation [4]
Well Date (feet msl) (feet bmp) (feet) (feet msl) Notes
B-6 1/27/1993 17.94 6.15 11.79
3/12/1993 17.94 7.86 10.08
4/14/1993 17.94 7.89 10.05
6/30/1993 17.94 7.26 10.68
12/15/1993 17.94 7.69 10.25
2/8/1994 17.94 5.61 12.33
7/8/1994 17.94 8.52 9.42
8/12/1994 17.94 9.38 0.76 9.11 Used LPH density 0.73
9/21/1994 17.94 10.08 1.37 8.86 Used LPH density 0.73
11/4/1994 17.94 10.48 1.76 8.74 Used LPH density 0.73
12/23/1994 17.94 4.77 13.17
2/3/1995 17.94 4.79 0.05 13.19 Used LPH density 0.73
2/22/1995 17.94 5.07 0.01 12.88 Used LPH density 0.73
3/24/1995 17.94 6.97 0.77 11.53 Used LPH density 0.73
4/27/1995 17.94 3.65 0.10 14.36 Used LPH density 0.73
5/15/1995 17.94 6.10 0.46 12.18 Used LPH density 0.73
6/16/1995 17.94 6.71 0.69 11.73 Used LPH density 0.73
8/25/1995 17.94 7.20 0.37 11.01 Used LPH density 0.73
10/20/1995 17.94 7.54 0.18 10.53 Used LPH density 0.73
4/4/1996 17.94 5.79 1.46 13.22 Used LPH density 0.73
4/16/1996 17.94 5.92 2.24 13.66 Used LPH density 0.73
5/10/1996 17.94 5.64 2.20 13.91 Used LPH density 0.73
5/15/1996 17.94 5.72 2.33 13.92 Used LPH density 0.73
5/17/1996 17.94 NM NM NM
5/22/1996 17.94 7.34 10.60
6/5/1996 17.94 8.00 0.41 10.24 Used LPH density 0.73
6/24/1996 17.94 8.20 0.25 9.92 Used LPH density 0.73
7/15/1996 17.94 8.77 0.59 9.60 Used LPH density 0.73
8/23/1996 17.94 9.34 0.92 9.27 Used LPH density 0.73
9/18/1996 17.94 9.51 0.91 9.09 Used LPH density 0.73
1/3/1997 17.94 3.71 14.23
3/12/1997 17.94 7.01 10.93
4/2/1997 17.94 7.56 10.38
5/1/1997 17.94 7.65 10.29
8/19/1997 17.94 7.81 10.13
9/17/1997 17.94 7.00 10.94
4/29/1998 17.94 5.89 12.05
7/29/1999 17.94 6.15 11.79
5/24/2001 17.94 8.05 9.89
6/5/2002 17.94 5.65 0.10 12.29 Used LPH density 0.73
5/29/2003 17.94 7.08 10.86
6/15/2004 17.94 8.42 9.52
6/22/2005 17.94 5.44 12.50
6/5/2006 17.94 5.10 12.84
10/23/2006 17.94 7.34 10.60
3/14/2007 21.00 4.46 16.54
9/10/2007 21.00 8.76 12.24
6/2/2008 21.00 7.99 13.01
8/25/2008 21.00 8.11 12.89
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GROUND WATER ELEVATION DATA

TABLE 1

Former Mobil Bulk Terminal

2423 Lind Avenue SW, Renton, Washington

Reference | Depth to Water LPH Ground Water
Monitoring Elevation [1,2] [3] Thickness | Elevation [4]
Well Date (feet msl) (feet bmp) (feet) (feet msl) Notes
D-1 1/27/1993 18.03 5.53 12.50
3/12/1993 18.03 6.65 11.38
4/14/1993 18.03 5.84 12.19
12/15/1993 18.03 6.59 11.44
11/4/1994 18.03 7.55 10.48
2/22/1995 18.03 5.90 12.13
6/16/1995 18.03 6.86 11.17
10/20/1995 18.03 6.60 11.43
4/4/1996 18.03 6.44 11.59
4/16/1996 18.03 6.36 11.67
5/1/1997 18.03 6.06 11.97
ABANDONED
D-2 11/4/1994 19.14 NM NM NM
ABANDONED
D-4 1/27/1993 17.82 NM NM NM
12/15/1993 17.82 NM NM NM
11/4/1994 17.82 6.44 11.38
2/22/1995 17.82 3.95 13.87
6/16/1995 17.82 6.37 11.45
10/20/1995 17.82 6.10 11.72
4/4/1996 17.82 5.17 12.65
4/16/1996 17.82 5.40 12.42
4/30/1998 17.82 5.68 12.14
6/5/2002 17.82 DRY
5/27/2003 17.82 DRY
6/15/2004 17.82 DRY
6/21/2005 17.82 5.90 11.92
6/5/2006 17.82 4.77 13.05
10/23/2006 17.82 5.82 DRY
3/14/2007 21.09 5.30 15.79
9/10/2007 21.09 5.57 15.52
6/2/2008 21.09 DRY
8/25/2008 21.09 2.89 18.20
D-5 1/27/1993 18.12 5.51 12.61
4/14/1993 18.12 5.58 12.54
12/15/1993 18.12 6.55 11.57
11/4/1994 18.12 6.56 11.56
2/22/1995 18.12 4.10 14.02
6/16/1995 18.12 6.77 11.35
10/20/1995 18.12 6.55 11.57
4/4/1996 18.12 451 13.61
4/16/1996 18.12 4.94 13.18
5/1/1997 18.12 6.50 11.62
4/30/1998 18.12 6.61 11.51
5/27/2003 18.12 DRY
6/15/2004 18.12 DRY
6/21/2005 18.12 DRY
6/5/2006 18.12 6.51 11.61
10/23/2006 18.12 DRY
3/14/2007 21.33 DRY
9/10/2007 21.33 DRY
6/2/2008 21.33 DRY
8/25/2008 21.33 6.91 14.42
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GROUND WATER ELEVATION DATA

TABLE 1

Former Mobil Bulk Terminal

2423 Lind Avenue SW, Renton, Washington

Reference | Depth to Water LPH Ground Water
Monitoring Elevation [1,2] [3] Thickness | Elevation [4]
Well Date (feet msl) (feet bmp) (feet) (feet msl) Notes
D-6 1/27/1993 17.74 5.54 1.00 12.93 Used LPH density 0.73
3/12/1993 17.74 6.79 10.95
4/14/1993 17.74 5.68 12.06
6/30/1993 17.74 6.58 11.16
12/15/1993 17.74 7.14 10.60
2/8/1994 17.74 5.27 12.47
7/8/1994 17.74 7.43 10.31
8/12/1994 17.74 NM NM NM
9/21/1994 17.74 NM NM NM
11/4/1994 17.74 NM NM NM
12/23/1994 17.74 5.14 12.60
2/3/1995 17.74 4.34 13.40
2/22/1995 17.74 4.79 12.95
3/24/1995 17.74 4.55 13.19
4/27/1995 17.74 6.64 11.10
5/15/1995 17.74 5.19 12.55
6/16/1995 17.74 5.67 12.07
8/25/1995 17.74 6.42 11.32
10/20/1995 17.74 4.81 12.93
4/4/1996 17.74 1.58 16.16
4/16/1996 17.74 1.21 16.53
5/10/1996 17.74 3.50 14.24
5/15/1996 17.74 3.28 14.46
5/22/1996 17.74 5.59 12.15
6/5/1996 17.74 6.09 11.65
6/24/1996 17.74 6.55 11.19
7/15/1996 17.74 7.10 10.64
8/23/1996 17.74 7.73 10.01
9/18/1996 17.74 7.09 10.65
1/3/1997 17.74 2.77 14.97
3/12/1997 17.74 1.61 16.13
4/2/1997 17.74 5.97 11.77
5/1/1997 17.74 5.89 11.85
8/19/1997 17.74 7.28 10.46
9/17/1997 17.74 7.38 10.36
4/30/1998 17.74 5.49 12.25
5/23/2000 17.74 5.82 11.92
5/23/2001 17.74 6.92 10.82
6/5/2002 17.74 4.67 13.07
5/27/2003 17.74 6.72 11.02
6/15/2004 17.74 8.52 9.22
6/22/2005 17.74 4.67 13.07
6/5/2006 17.74 2.62 15.12
10/23/2006 17.74 6.95 10.79
3/14/2007 20.61 4.62 15.99
9/10/2007 20.61 7.92 12.69
6/2/2008 20.61 6.75 13.86
8/25/2008 20.61 7.51 13.10
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GROUND WATER ELEVATION DATA

TABLE 1

Former Mobil Bulk Terminal

2423 Lind Avenue SW, Renton, Washington

Reference | Depth to Water LPH Ground Water
Monitoring Elevation [1,2] [3] Thickness | Elevation [4]
Well Date (feet msl) (feet bmp) (feet) (feet msl) Notes
D-7 1/27/1993 17.69 5.07 12.62
3/12/1993 17.69 6.38 11.31
4/14/1993 17.69 6.38 11.31
12/15/1993 17.69 7.37 10.32
7/8/1994 17.69 7.14 10.55
8/12/1994 17.69 7.14 10.55
9/21/1994 17.69 NM NM NM
11/4/1994 17.69 7.94 9.75
12/23/1994 17.69 7.14 10.55
2/3/1995 17.69 4.59 13.10
2/22/1995 17.69 5.31 12.38
3/24/1995 17.69 5.35 12.34
4/27/1995 17.69 5.18 12.51
5/15/1995 17.69 5.50 12.19
6/16/1995 17.69 5.95 11.74
8/25/1995 17.69 6.59 11.10
10/20/1995 17.69 6.00 11.69
3/24/1996 17.69 5.35 12.34
4/4/1996 17.69 4.30 13.39
4/16/1996 17.69 4.01 13.68
4/2/1997 17.69 6.04 11.65
5/1/1997 17.69 6.30 11.39
9/17/1997 17.69
4/30/1998 17.69 5.85 11.84
5/23/2000 17.69 6.11 11.58
5/23/2001 17.69 6.85 10.84
6/4/2002 17.69 5.51 12.18
5/27/2003 17.69 6.36 11.33
6/15/2004 17.69 7.24 10.45
6/22/2005 17.69 5.11 12.58
6/5/2006 17.69 4.74 12.95
10/23/2006 17.69 7.04 10.65
3/14/2007 20.49 3.83 16.66
9/10/2007 20.49 7.67 12.82
6/2/2008 20.49 6.25 14.24
8/25/2008 20.49 7.42 13.07
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GROUND WATER ELEVATION DATA

TABLE 1

Former Mobil Bulk Terminal

2423 Lind Avenue SW, Renton, Washington

Reference | Depth to Water LPH Ground Water
Monitoring Elevation [1,2] [3] Thickness | Elevation [4]
Well Date (feet msl) (feet bmp) (feet) (feet msl) Notes
HA-1 1/27/1993 19.50 5.94 13.56
3/12/1993 19.50 8.54 10.96
4/14/1993 19.50 6.47 13.03
12/15/1993 19.50 5.54 13.96
11/4/1994 19.50 10.30 9.20
2/22/1995 19.50 5.11 14.39
6/16/1995 19.50 8.33 11.17
10/20/1995 19.50 5.48 14.02
4/4/1996 19.50 5.81 13.69
4/16/1996 19.50 5.78 13.72
5/1/1997 19.50 5.59 13.91
9/17/1997 19.50 5.50 14.00
4/29/1998 19.50 5.83 13.67
7/28/1999 19.50 NM NM NM
5/24/2000 19.50 6.20 13.30
5/23/2001 19.50 6.30 13.20
6/4/2002 19.50 6.40 13.10
5/28/2003 19.50 6.45 13.05
6/15/2004 19.50 5.80 13.70
6/22/2005 19.50 5.77 13.73
6/5/2006 19.50 5.00 14.50
10/23/2006 19.50 5.97 13.53
3/14/2007 20.76 3.42 17.34
9/10/2007 20.76 4.46 16.30
6/2/2008 20.76 4.83 15.93
8/25/2008 20.76 3.33 17.43
HA-2 1/27/1993 18.17 5.80 12.37
3/12/1993 18.17 NM NM NM
4/14/1993 18.17 7.12 11.05
12/15/1993 18.17 7.84 10.33
11/4/1994 18.17 8.45 9.72
2/22/1995 18.17 6.39 11.78
6/16/1995 18.17 7.03 11.14
10/20/1995 18.17 7.29 10.88
4/4/1996 18.17 5.43 12.74
4/16/1996 18.17 5.17 13.00
4/2/1997 18.17 6.80 11.37
5/1/1997 18.17 6.98 11.19
9/18/1997 18.17 7.34 10.83
4/30/1998 18.17 6.74 11.43
7/30/1999 18.17 7.03 11.14
5/23/2000 18.17 6.94 11.23
5/23/2001 18.17 7.50 10.67
6/4/2002 18.17 6.45 11.72
5/27/2003 18.17 7.40 sheen 10.77
6/16/2004 18.17 7.84 10.33
6/21/2005 18.17 6.41 11.76
6/5/2006 18.17 6.22 11.95
10/23/2006 18.17 7.84 10.33
3/14/2007 21.09 5.69 15.40
9/10/2007 21.09 7.89 13.20
6/2/2008 21.09 7.12 13.97
8/25/2008 21.09 7.77 13.32
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GROUND WATER ELEVATION DATA

TABLE 1

Former Mobil Bulk Terminal

2423 Lind Avenue SW, Renton, Washington

Reference | Depth to Water LPH Ground Water
Monitoring Elevation [1,2] [3] Thickness | Elevation [4]

Well Date (feet msl) (feet bmp) (feet) (feet msl) Notes
HA-3 1/27/1993 21.03 8.65 12.38
3/12/1993 21.03 9.01 12.02
4/14/1993 21.03 8.61 12.42
12/15/1993 21.03 9.22 11.81
11/4/1994 21.03 10.26 10.77
2/22/1995 21.03 8.35 12.68
6/16/1995 21.03 9.31 11.72
10/20/1995 21.03 9.46 11.57
4/4/1996 21.03 7.95 13.08
4/16/1996 21.03 8.10 12.93
4/2/1997 21.03 6.70 14.33
5/1/1997 21.03 8.44 12.59
9/18/1997 21.03 9.34 11.69
4/30/1998 21.03 9.20 11.83
5/23/2000 21.03 9.25 11.78
5/23/2001 21.03 9.18 11.85
6/4/2002 21.03 9.07 11.96
5/27/2003 21.03 9.30 11.73

DRY 21.03 -- --
6/22/2005 21.03 8.94 12.09
6/5/2006 21.03 8.91 12.12
10/23/2006 21.03 9.66 11.37
3/14/2007 21.09 5.42 15.67
9/10/2007 21.09 6.70 14.39
6/2/2008 21.09 6.36 14.73
8/25/2008 21.09 6.30 14.79
HA-4 1/27/1993 20.24 7.68 12.56
3/12/1993 20.24 8.56 11.68
4/14/1993 20.24 8.02 12.22
12/15/1993 20.24 8.41 11.83
11/4/1994 20.24 10.14 10.10
2/22/1995 20.24 7.09 13.15
6/16/1995 20.24 8.78 11.46
10/20/1995 20.24 8.54 11.70
4/4/1996 20.24 7.68 12.56
4/16/1996 20.24 7.11 13.13
4/2/1997 20.24 8.00 12.24
5/1/1997 20.24 5.49 14.75
9/18/1997 20.24 7.70 12.54
4/30/1998 20.24 8.67 11.57
5/23/2000 20.24 7.35 12.89
5/23/2001 20.24 8.95 11.29
6/4/2002 20.24 6.45 13.79
5/27/2003 20.24 8.64 11.60
6/16/2004 20.24 8.67 11.57
6/22/2005 20.24 8.58 11.66
6/5/2006 20.24 8.04 12.20
10/23/2006 20.24 9.00 11.24
3/14/2007 21.05 5.06 15.99
9/10/2007 21.05 6.77 14.28
6/2/2008 21.05 6.37 14.68
8/25/2008 21.05 4.15 16.90
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GROUND WATER ELEVATION DATA

TABLE 1

Former Mobil Bulk Terminal

2423 Lind Avenue SW, Renton, Washington

Reference | Depth to Water LPH Ground Water
Monitoring Elevation [1,2] [3] Thickness | Elevation [4]
Well Date (feet msl) (feet bmp) (feet) (feet msl) Notes

HA-5 1/27/1993 18.07 4.50 13.57
3/12/1993 18.07 6.22 11.85

4/14/1993 18.07 5.13 12.94

12/15/1993 18.07 6.39 11.68

11/4/1994 18.07 7.86 10.21

2/22/1995 18.07 3.67 14.40

6/16/1995 18.07 6.70 11.37

10/20/1995 18.07 6.41 11.66

4/4/1996 18.07 4.88 13.19

4/16/1996 18.07 491 13.16

5/1/1997 18.07 5.04 13.03

9/18/1997 18.07 5.90 12.17

5/1/1998 18.07 5.98 12.09

7/29/1999 18.07 6.53 11.54

5/23/2000 18.07 6.22 11.85

5/22/2001 18.07 6.09 11.98

6/5/2002 18.07 6.08 11.99

5/28/2003 18.07 6.83 11.24

6/16/2004 18.07 7.01 11.06

6/20/2005 18.07 5.82 12.25

6/5/2006 18.07 5.42 12.65

10/23/2006 18.07 7.54 10.53

3/14/2007 21.13 4.38 16.75

9/10/2007 21.13 8.26 12.87

6/2/2008 21.13 7.04 14.09

8/25/2008 21.13 7.65 13.48
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GROUND WATER ELEVATION DATA

TABLE 1

Former Mobil Bulk Terminal

2423 Lind Avenue SW, Renton, Washington

Reference | Depth to Water LPH Ground Water
Monitoring Elevation [1,2] [3] Thickness | Elevation [4]
Well Date (feet msl) (feet bmp) (feet) (feet msl) Notes
HA-6 1/27/1993 18.16 4.58 13.58
3/12/1993 18.16 6.46 11.70
4/14/1993 18.16 5.55 12.61
12/15/1993 18.16 7.15 11.01
11/4/1994 18.16 8.42 9.74
2/22/1995 18.16 4.98 13.18
5/15/1995 18.16 5.86 12.30
6/16/1995 18.16 6.62 11.54
10/20/1995 18.16 6.86 11.30
4/4/1996 18.16 4.68 13.48
4/16/1996 18.16 4.60 13.56
5/10/1996 18.16 4.20 13.96
5/15/1996 18.16 4.02 14.14
5/22/1996 18.16 4.97 13.19
6/5/1996 18.16 5.79 12.37
6/24/1996 18.16 6.78 11.38
7/15/1996 18.16 7.51 10.65
8/23/1996 18.16 8.09 10.07
9/18/1996 18.16 8.37 9.79
1/3/1997 18.16 2.84 15.32
3/12/1997 18.16 454 13.62
4/2/1997 18.16 4.85 13.31
5/1/1997 18.16 5.35 12.81
8/19/1997 18.16 7.40 10.76
8/26/1997 18.16 7.60 10.56
9/17/1997 18.16 6.44 11.72
5/1/1998 18.16 5.95 12.21
7/30/1999 18.16 6.54 11.62
5/22/2000 18.16 6.21 11.95
5/22/2001 18.16 6.36 11.80
6/5/2002 18.16 6.00 12.16
5/28/2003 18.16 6.93 sheen 11.23
6/16/2004 18.16 7.45 10.71
6/20/2005 18.16 5.76 12.40
6/5/2006 18.16 5.39 12.77
10/23/2006 18.16 7.72 10.44
3/14/2007 21.43 4.37 17.06
9/10/2007 21.43 8.48 12.95
6/2/2008 21.43 7.24 14.19
8/25/2008 21.43 8.00 13.43
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TABLE 1

GROUND WATER ELEVATION DATA
Former Mobil Bulk Terminal
2423 Lind Avenue SW, Renton, Washington

Reference | Depth to Water LPH Ground Water
Monitoring Elevation [1,2] [3] Thickness | Elevation [4]
Well Date (feet msl) (feet bmp) (feet) (feet msl) Notes
HA-7 1/27/1993 18.44 6.33 2.22 13.73 Used LPH density 0.73
3/12/1993 18.44 7.30 0.61 11.59 Used LPH density 0.73
4/14/1993 18.44 7.00 1.23 12.34 Used LPH density 0.73
6/30/1993 18.44 7.36 0.84 11.69 Used LPH density 0.73
12/15/99 18.44 7.80 0.55 11.04 Used LPH density 0.73
2/8/1994 18.44 6.14 0.50 12.67 Used LPH density 0.73
8/12/1994 18.44 9.09 0.53 9.74 Used LPH density 0.73
9/21/1994 18.44 9.39 0.47 9.39 Used LPH density 0.73
11/4/1994 18.44 9.15 0.51 9.66 Used LPH density 0.73
12/23/1994 18.44 4.07 0.19 14.51 Used LPH density 0.73
2/3/1995 18.44 3.94 0.40 14.79 Used LPH density 0.73
2/22/1995 18.44 4.75 0.48 14.04 Used LPH density 0.73
3/24/1995 18.44 5.30 0.45 13.47 Used LPH density 0.73
4/27/1995 18.44 5.85 0.50 12.96 Used LPH density 0.73
5/15/1995 18.44 6.44 0.55 12.40 Used LPH density 0.73
6/16/1995 18.44 7.16 0.58 11.70 Used LPH density 0.73
8/25/1995 18.44 7.72 0.42 11.03 Used LPH density 0.73
10/20/1995 18.44 7.45 0.40 11.28 Used LPH density 0.73
4/4/1996 18.44 5.38 0.63 13.52 Used LPH density 0.73
4/16/1996 18.44 5.17 0.62 13.72 Used LPH density 0.73
5/10/1996 18.44 4.89 0.64 14.02 Used LPH density 0.73
5/15/1996 18.44 4.62 0.63 14.28 Used LPH density 0.73
5/22/1996 18.44 6.35 0.86 12.72 Used LPH density 0.73
6/5/1996 18.44 6.92 0.72 12.05 Used LPH density 0.73
6/24/1996 18.44 7.72 0.67 11.21 Used LPH density 0.73
7/15/1996 18.44 8.32 0.57 10.54 Used LPH density 0.73
8/23/1996 18.44 8.90 0.55 9.94 Used LPH density 0.73
9/18/1996 18.44 9.19 0.57 9.67 Used LPH density 0.73
1/3/1997 18.44 3.67 0.66 15.25 Used LPH density 0.73
3/12/1997 18.44 5.86 0.83 13.19 Used LPH density 0.73
4/2/1997 18.44 6.17 0.78 12.84 Used LPH density 0.73
5/1/1997 18.44 6.58 0.83 12.47 Used LPH density 0.73
7/8/1997 18.44 5.67 0.06 12.81 Used LPH density 0.73
8/19/1997 18.44 7.62 10.82
8/26/1997 18.44 7.93 0.05 10.55 Used LPH density 0.73
9/18/1997 18.44 8.70 0.06 9.78 Used LPH density 0.73
4/30/1998 18.44 6.07 0.08 12.43 Used LPH density 0.73
7/29/1999 18.44 6.82 11.62
5/22/2000 18.44 6.18 12.26
5/22/2001 18.44 6.74 11.70
6/5/2002 18.44 6.11 12.33
5/28/2003 18.44 7.08 sheen 11.36
6/15/2004 18.44 7.83 10.61
6/20/2005 18.44 5.71 12.73
6/5/2006 18.44 5.28 13.16
10/23/2006 18.44 7.86 10.58
3/14/2007 21.60 4.47 17.13
9/10/2007 21.60 8.78 12.82
6/2/2008 21.60 7.62 13.98
8/25/2008 21.60 8.27 13.33
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GROUND WATER ELEVATION DATA

TABLE 1

Former Mobil Bulk Terminal

2423 Lind Avenue SW, Renton, Washington

Reference | Depth to Water LPH Ground Water
Monitoring Elevation [1,2] [3] Thickness | Elevation [4]
Well Date (feet msl) (feet bmp) (feet) (feet msl) Notes
HA-8 1/27/1993 18.88 4.60 14.28
3/12/1993 18.88 6.79 12.09
4/14/1993 18.88 5.20 13.68
12/15/1993 18.88 7.18 11.70
11/4/1994 18.88 8.85 10.03
2/22/1995 18.88 4.03 14.85
6/16/1995 18.88 7.13 11.75
10/20/1995 18.88 7.09 11.79
4/4/1996 18.88 5.32 13.56
4/16/1996 18.88 5.18 13.70
5/1/1997 18.88 5.01 13.87
8/26/1997 18.88 7.99 10.89
9/18/1997 18.88 6.90 11.98
5/1/1998 18.88 6.25 12.63
7/29/1999 18.88 7.93 10.95
5/22/2000 18.88 6.10 12.78
5/22/2001 18.88 6.65 12.23
6/5/2002 18.88 6.54 12.34
5/28/2003 18.88 7.30 11.58
6/15/2004 18.88 8.21 0.51 11.04 Used LPH density 0.73
6/20/2005 18.88 6.27 0.11 12.69 Used LPH density 0.73
6/5/2006 18.88 5.38 0.06 13.54 Used LPH density 0.73
10/23/2006 18.88 8.26 0.02 10.63 Used LPH density 0.73
3/14/2007 21.97 4.24 0.02 17.75 Used LPH density 0.73
9/10/2007 21.97 8.96 13.01
6/2/2008 21.97 7.64 14.33
8/25/2008 21.97 8.34 13.63
HA-9 1/27/1993 19.40 7.00 12.40
3/12/1993 19.40 7.95 11.45
4/14/1993 19.40 7.74 11.66
12/15/1993 19.40 7.82 11.58
11/4/1994 19.40 9.75 9.65
2/22/1995 19.40 7.61 11.79
6/16/1995 19.40 8.17 11.23
10/20/1995 19.40 8.08 11.32
4/4/1996 19.40 7.30 12.10
4/16/1996 19.40 7.28 12.12
4/2/1997 19.40 7.76 11.64
5/1/1997 19.40 7.78 11.62
9/18/1997 19.40 7.95 11.45
4/29/1998 19.40 7.99 11.41
7/28/1999 19.40 8.23 11.17
5/24/2000 19.40 9.25 10.15
5/23/2001 19.40 7.92 11.48
6/4/2002 19.40 8.01 11.39
5/28/2003 19.40 8.05 sheen 11.35
6/17/2004 19.40 8.18 11.22
6/20/2005 19.40 7.98 11.42
6/5/2006 19.40 7.62 11.78
10/23/2006 19.40 8.32 11.08
3/14/2007 21.32 6.08 15.24
9/10/2007 21.32 7.13 14.19
6/2/2008 21.32 6.90 14.42
8/25/2008 21.32 7.08 14.24
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GROUND WATER ELEVATION DATA

TABLE 1

Former Mobil Bulk Terminal

2423 Lind Avenue SW, Renton, Washington

Reference | Depth to Water LPH Ground Water
Monitoring Elevation [1,2] [3] Thickness | Elevation [4]
Well Date (feet msl) (feet bmp) (feet) (feet msl) Notes
HA-10 1/27/1993 19.40 6.88 12.45
3/12/1993 19.40 8.94 10.39
4/14/1993 19.40 8.73 10.60
12/15/1993 19.40 8.05 11.28
11/4/1994 19.40 NM NM NM
2/22/1995 19.40 8.14 11.19
6/16/1995 19.40 9.18 10.15
10/20/1995 19.40 7.83 11.50
4/4/1996 19.40 7.67 11.66
4/16/1996 19.40 7.29 12.04
7/15/1996 19.40 9.40 9.93
4/2/1997 19.40 8.74 10.59
5/1/1997 19.40 8.26 11.07
5/23/2001 19.40 8.86 10.47
6/6/2002 19.40 9.80 9.53
5/27/2003 19.40 9.31 10.02
6/17/2004 19.40 9.17 10.16
6/21/2005 19.40 8.58 10.75
6/5/2006 19.40 7.84 11.49
10/23/2006 19.40 9.09 10.24
3/14/2007 21.15 6.21 14.94
9/10/2007 21.15 8.20 12.95
6/2/2008 21.15 7.85 13.30
8/25/2008 21.15 6.51 14.64
HA-11 1/27/1993 18.51 5.80 12.71
3/12/1993 18.51 7.97 10.54
4/14/1993 18.51 7.33 11.18
12/15/1993 18.51 7.18 11.33
11/4/1994 18.51 9.77 8.74
2/22/1995 18.51 7.49 11.02
6/16/1995 18.51 8.25 10.26
10/20/1995 18.51 7.62 10.89
4/4/1996 18.51 6.95 11.56
4/16/1996 18.51 6.60 11.91
4/2/1997 18.51 7.95 10.56
5/1/1997 18.51 7.96 10.55
4/29/1998 18.51 7.89 10.62
7/28/1999 18.51 8.08 10.43
5/24/2000 18.51 7.75 10.76
5/23/2001 18.51 8.40 10.11
6/4/2002 18.51 7.77 10.74
5/27/2003 18.51 8.33 10.18
DRY 18.51 - --
6/21/2005 18.51 7.85 10.66
6/5/2006 18.51 7.57 10.49
10/23/2006 18.51 8.60 9.91
3/14/2007 20.69 6.21 14.48
9/10/2007 20.69 8.18 12.51
6/2/2008 20.69 7.58 13.11
8/25/2008 20.69 8.09 12.60
E:\2008 Letters and Reports\13042.01\
Mar 31, 2009 Page 16 of 24 Reports\Annual\Tables\Tables.xls



GROUND WATER ELEVATION DATA

TABLE 1

Former Mobil Bulk Terminal

2423 Lind Avenue SW, Renton, Washington

Reference | Depth to Water LPH Ground Water
Monitoring Elevation [1,2] [3] Thickness | Elevation [4]

Well Date (feet msl) (feet bmp) (feet) (feet msl) Notes
HA-12 1/27/1993 19.91 4.01 15.90
3/12/1993 19.91 7.36 12.55
4/14/1993 19.91 5.92 13.99
12/15/1993 19.91 7.02 12.89
11/4/1994 19.91 9.06 10.85
2/22/1995 19.91 3.80 16.11
6/16/1995 19.91 7.40 12.51
10/20/1995 19.91 7.40 12.51
4/4/1996 19.91 5.65 14.26
4/16/1996 19.91 5.26 14.65
5/1/1997 19.91 6.13 13.78
8/26/1997 19.91 8.58 11.33
9/18/1997 19.91 8.70 11.21
5/1/1998 19.91 6.65 13.26
7/29/1999 19.91 7.46 12.45
5/22/2000 19.91 7.63 12.28
5/22/2001 19.91 7.29 12.62
6/5/2002 19.91 7.06 12.85
5/28/2003 19.91 7.84 12.07
6/16/2004 19.91 8.43 11.48
6/21/2005 19.91 6.67 13.24
6/5/2006 19.91 591 14.00
10/23/2006 19.91 8.71 11.20
3/14/2007 22.47 5.11 17.36
9/10/2007 22.47 9.38 13.09
6/2/2008 22.47 8.14 14.33
8/25/2008 22.47 8.67 13.80
HA-13 1/27/1993 19.56 5.32 14.24
3/12/1993 19.56 8.23 11.33
4/14/1993 19.56 7.08 12.48
12/15/1993 19.56 6.34 13.22
11/4/1994 19.56 8.93 10.63
2/22/1995 19.56 454 15.02
6/16/1995 19.56 8.83 10.73
10/20/1995 19.56 8.23 11.33
4/4/1996 19.56 7.06 12.50
4/16/1996 19.56 7.31 12.25
5/1/1997 19.56 7.01 12.55
9/18/1997 19.56 6.93 12.63
4/30/1998 19.56 8.26 11.30
7/28/1999 19.56 8.62 10.94
5/22/2000 19.56 8.45 11.11
5/22/2001 19.56 8.20 11.36
6/4/2002 19.56 8.41 11.15
5/27/2003 19.56 8.89 10.67
6/16/2004 19.56 7.99 11.57
6/21/2005 19.56 8.34 11.22
6/5/2006 19.56 7.74 11.82
10/23/2006 19.56 9.45 10.11
3/14/2007 22.73 6.28 16.45
9/10/2007 22.73 9.94 12.79
6/2/2008 22.73 9.03 13.70
8/25/2008 22.73 9.29 13.44
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GROUND WATER ELEVATION DATA

TABLE 1

Former Mobil Bulk Terminal

2423 Lind Avenue SW, Renton, Washington

Reference | Depth to Water LPH Ground Water
Monitoring Elevation [1,2] [3] Thickness | Elevation [4]
Well Date (feet msl) (feet bmp) (feet) (feet msl) Notes
HA-14 1/27/1993 20.02 6.10 13.92
3/12/1993 20.02 8.80 11.22
4/14/1993 20.02 7.04 12.98
12/15/1993 20.02 8.56 11.46
11/4/1994 20.02 8.35 11.67
2/22/1995 20.02 5.10 14.92
6/16/1995 20.02 9.51 10.51
10/20/1995 20.02 8.77 11.25
4/4/1996 20.02 7.52 12.50
4/16/1996 20.02 6.01 14.01
5/1/1997 20.02 6.92 13.10
9/18/1997 20.02 8.17 11.85
4/30/1998 20.02 9.05 10.97
7/29/1999 20.02 9.49 10.53
5/22/2000 20.02 9.22 10.80
5/22/2001 20.02 9.03 10.99
6/4/2002 20.02 8.41 11.61
5/27/2003 20.02 9.48 10.54
6/16/2004 20.02 9.69 10.33
6/21/2005 20.02 9.15 10.87
6/5/2006 20.02 7.96 12.06
10/23/2006 20.02 10.18 9.84
3/14/2007 23.47 7.13 16.34
9/10/2007 23.47 10.41 13.06
6/2/2008 23.47 9.68 13.79
8/25/2008 23.47 8.67 14.80
HB-1 12/7/1993
DISCONTINUED SAMPLING
HB-2 12/7/1993 |
DISCONTINUED SAMPLING
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TABLE 1

GROUND WATER ELEVATION DATA
Former Mobil Bulk Terminal
2423 Lind Avenue SW, Renton, Washington

Reference | Depth to Water LPH Ground Water
Monitoring Elevation [1,2] [3] Thickness | Elevation [4]
Well Date (feet msl) (feet bmp) (feet) (feet msl) Notes
R-1 1/27/1993 16.94 5.22 0.05 11.76 Used LPH density 0.73
3/12/1993 16.94 11.80 0.10 5.21 Used LPH density 0.73
6/30/1993 16.94 6.88 0.01 10.07 Used LPH density 0.73
12/15/1993 16.94 NM NM
2/8/1994 16.94 NM NM
7/8/1994 16.94 NM NM
8/12/1994 16.94 NM NM
9/21/1994 16.94 NM NM
11/4/1994 16.94 NM NM
12/23/1994 16.94 3.43 13.51
2/3/1995 16.94 4.10 0.10 12.91 Used LPH density 0.73
2/22/1995 16.94 5.28 0.13 11.75 Used LPH density 0.73
3/24/1995 16.94 5.55 0.40 11.68 Used LPH density 0.73
4/27/1995 16.94 5.62 0.32 11.55 Used LPH density 0.73
5/15/1995 16.94 4.91 0.47 12.37 Used LPH density 0.73
6/16/1995 16.94 5.29 0.44 11.97 Used LPH density 0.73
8/25/1995 16.94 5.85 0.20 11.24 Used LPH density 0.73
9/26/1995 16.94 7.67 0.19 9.41 Used LPH density 0.73
10/20/1995 16.94 6.17 0.02 10.78 Used LPH density 0.73
4/4/1996 16.94 3.82 0.15 13.23 Used LPH density 0.73
4/16/1996 16.94 3.14 0.14 13.90 Used LPH density 0.73
5/10/1996 16.94 2.72 0.11 14.30 Used LPH density 0.73
5/15/1996 16.94 2.67 0.06 14.31 Used LPH density 0.73
5/22/1996 16.94 7.83 9.11
6/5/1996 16.94 8.62 8.32
6/24/1996 16.94 8.50 8.44
7/15/1996 16.94 8.63 8.31
8/23/1996 16.94 8.53 8.41
9/18/1996 16.94 8.34 8.60
1/3/1997 16.94 3.11 13.83
3/12/1997 16.94 8.91 8.03
4/2/1997 16.94 11.04 0.05 5.94 Used LPH density 0.73
7/8/1997 16.94 5.71 11.23
8/26/1997 16.94 11.02 5.92
9/17/1997 16.94 10.84 6.10
4/30/1998 16.94 4.60 0.02 12.35 Used LPH density 0.73
5/24/2001 16.94 10.75 6.19
6/5/2002 16.94 NM NM NM
5/27/2003 16.94 NM NM NM
6/20/2005 16.94 NM NM NM
6/5/2006 16.94 NM NM NM
10/23/2006 16.94 NM NM NM
3/14/2007 19.83 NM NM NM
9/10/2007 19.83 NM NM NM
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TABLE 1

GROUND WATER ELEVATION DATA
Former Mobil Bulk Terminal
2423 Lind Avenue SW, Renton, Washington

Reference | Depth to Water LPH Ground Water
Monitoring Elevation [1,2] [3] Thickness | Elevation [4]
Well Date (feet msl) (feet bmp) (feet) (feet msl) Notes
R-2 1/27/1993 17.52 6.15 11.37
3/12/1993 17.52 7.20 10.32
12/15/1993 17.52 NM NM
11/4/1994 17.52 NM NM
2/22/1995 17.52 7.66 9.86
5/15/1995 17.52 7.87 9.65
6/16/1995 17.52 7.51 0.01 10.02 Used LPH density 0.73
9/26/1995 17.52 7.81 0.01 9.72 Used LPH density 0.73
10/20/1995 17.52 7.63 0.06 9.93 Used LPH density 0.73
4/4/1996 17.52 5.55 11.97
4/16/1996 17.52 5.29 12.23
5/10/1996 17.52 5.21 12.31
5/15/1996 17.52 5.10 12.42
5/22/1996 17.52 7.59 0.02 9.94 Used LPH density 0.73
6/5/1996 17.52 7.80 0.18 9.85 Used LPH density 0.73
6/24/1996 17.52 7.72 0.03 9.82 Used LPH density 0.73
7/15/1996 17.52 7.60 0.04 9.95 Used LPH density 0.73
8/23/1996 17.52 7.77 0.02 9.76 Used LPH density 0.73
9/18/1996 17.52 7.87 0.04 9.68 Used LPH density 0.73
1/3/1997 17.52 4.25 13.27
3/12/1997 17.52 8.02 0.02 9.51 Used LPH density 0.73
4/2/1997 17.52 7.72 0.11 9.88 Used LPH density 0.73
7/8/1997 17.52 6.47 11.05
8/19/1997 17.52 7.76 0.02 9.77 Used LPH density 0.73
9/17/1997 17.52 7.67 9.85
4/30/1998 17.52 6.43 0.03 11.11 Used LPH density 0.73
5/24/2001 17.52 8.25 0.35 9.53 Used LPH density 0.73
6/5/2002 17.52 NM NM NM
5/27/2003 17.52 NM NM NM
6/20/2005 17.52 NM NM NM
6/5/2006 17.52 NM NM NM
10/23/2006 17.52 NM NM NM
3/14/2007 20.28 NM NM NM
9/10/2007 20.28 NM NM NM
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TABLE 1

GROUND WATER ELEVATION DATA
Former Mobil Bulk Terminal
2423 Lind Avenue SW, Renton, Washington

Reference | Depth to Water LPH Ground Water
Monitoring Elevation [1,2] [3] Thickness | Elevation [4]
Well Date (feet msl) (feet bmp) (feet) (feet msl) Notes
W-1 1/27/1993 18.86 5.71 0.19 13.29 Used LPH density 0.73
3/12/1993 18.86 8.24 0.06 10.66 Used LPH density 0.73
4/14/1993 18.86 8.22 10.64
6/30/1993 18.86 8.25 0.08 10.67 Used LPH density 0.73
12/15/1993 18.86 8.60 10.26
2/8/1994 18.86 6.51 0.13 12.44 Used LPH density 0.73
7/8/1994 18.86 8.64 10.22
8/12/1994 18.86 8.63 10.23
9/21/1994 18.86 NM NM NM
11/4/1994 18.86 NM NM NM
12/23/1994 18.86 5.48 13.38
2/3/1995 18.86 5.24 13.62
2/22/1995 18.86 7.13 0.03 11.75 Used LPH density 0.73
3/24/1995 18.86 7.04 0.14 11.92 Used LPH density 0.73
4/27/1995 18.86 6.75 12.11
5/15/1995 18.86 6.88 0.39 12.26 Used LPH density 0.73
6/16/1995 18.86 7.34 0.45 11.85 Used LPH density 0.73
8/25/1995 18.86 7.89 0.18 11.10 Used LPH density 0.73
10/20/1995 18.86 8.60 0.12 10.35 Used LPH density 0.73
4/4/1996 18.86 5.81 0.07 13.10 Used LPH density 0.73
4/16/1996 18.86 5.07 0.12 13.88 Used LPH density 0.73
5/10/1996 18.86 4.75 0.09 14.18 Used LPH density 0.73
5/15/1996 18.86 4.74 0.11 14.20 Used LPH density 0.73
5/22/1996 18.86 8.08 0.07 10.83 Used LPH density 0.73
6/5/1996 18.86 8.12 0.02 10.75 Used LPH density 0.73
6/24/1996 18.86 8.28 0.01 10.59 Used LPH density 0.73
7/15/1996 18.86 8.52 0.08 10.40 Used LPH density 0.73
8/23/1996 18.86 8.63 10.23
9/18/1996 18.86 8.63 10.23
1/3/1997 18.86 4.97 13.89
3/12/1997 18.86 8.08 10.78
4/2/1997 18.86 8.14 0.03 10.74 Used LPH density 0.73
5/1/1997 18.86 8.18 10.68
8/19/1997 18.86 8.57 10.29
9/17/1997 18.86 8.20 10.66
4/30/1998 18.86 6.70 0.08 12.22 Used LPH density 0.73
7/28/1999 18.86 7.18 0.12 11.77 Used LPH density 0.73
5/23/2000 18.86 6.91 11.95
5/24/2001 18.86 8.45 0.01 10.42 Used LPH density 0.73
6/5/2002 18.86 6.42 12.44
5/29/2003 18.86 7.91 sheen 10.95
6/16/2004 18.86 7.65 0.02 11.22 Used LPH density 0.73
6/20/2005 18.86 6.31 12.55
6/5/2006 18.86 5.99 12.87
10/23/2006 18.86 8.22 10.64
3/14/2007 21.89 5.41 16.48
9/10/2007 21.89 8.63 13.26
6/2/2008 21.89 8.49 13.40
8/25/2008 21.89 8.61 13.28
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TABLE 1

GROUND WATER ELEVATION DATA
Former Mobil Bulk Terminal
2423 Lind Avenue SW, Renton, Washington

Reference | Depth to Water LPH Ground Water
Monitoring Elevation [1,2] [3] Thickness | Elevation [4]
Well Date (feet msl) (feet bmp) (feet) (feet msl) Notes
W-2 1/27/1993 18.28 5.11 0.16 13.29 Used LPH density 0.73
3/12/1993 18.28 7.94 0.02 10.35 Used LPH density 0.73
4/14/1993 18.28 7.96 0.02 10.33 Used LPH density 0.73
6/30/1993 18.28 7.65 0.09 10.70 Used LPH density 0.73
12/15/1993 18.28 8.04 10.24
2/8/1994 18.28 5.93 0.13 12.44 Used LPH density 0.73
7/8/1994 18.28 8.69 9.59
8/12/1994 18.28 8.98 9.30
9/21/1994 18.28 9.38 0.18 9.03 Used LPH density 0.73
11/4/1994 18.28 9.51 0.37 9.04 Used LPH density 0.73
12/23/1994 18.28 4.92 13.36
2/3/1995 18.28 5.16 13.12
2/22/1995 18.28 6.57 0.06 11.75 Used LPH density 0.73
3/24/1995 18.28 6.48 0.14 11.90 Used LPH density 0.73
4/27/1995 18.28 5.65 12.63
5/15/1995 18.28 6.48 0.57 12.22 Used LPH density 0.73
6/16/1995 18.28 6.93 0.60 11.79 Used LPH density 0.73
8/25/1995 18.28 7.36 0.22 11.08 Used LPH density 0.73
10/20/1995 18.28 7.67 10.61
4/4/1996 18.28 5.19 0.02 13.10 Used LPH density 0.73
4/16/1996 18.28 4.40 13.88
5/10/1996 18.28 4.10 14.18
5/15/1996 18.28 4.08 14.20
5/22/1996 18.28 7.59 10.69
6/5/1996 18.28 7.69 10.59
6/24/1996 18.28 8.08 10.20
7/15/1996 18.28 8.45 9.83
8/23/1996 18.28 8.80 9.48
9/18/1996 18.28 8.98 9.30
1/3/1997 18.28 4.48 13.80
3/12/1997 18.28 7.57 10.71
4/2/1997 18.28 7.60 10.68
5/1/1997 18.28 7.72 10.56
8/19/1997 18.28 8.10 10.18
9/18/1997 18.28 7.40 0.07 10.93 Used LPH density 0.73
4/30/1998 18.28 6.11 0.07 12.22 Used LPH density 0.73
7/29/1999 18.28 6.50 11.78
5/23/2000 18.28 6.33 11.95
5/24/2001 18.28 8.10 10.18
6/5/2002 18.28 5.87 0.02 12.41 Used LPH density 0.73
5/28/2003 18.28 7.32 sheen 10.96
6/15/2004 18.28 8.55 9.73
6/22/2005 18.28 5.71 12.57
6/5/2006 18.28 5.38 12.90
10/23/2006 18.28 7.63 10.65
3/14/2007 21.30 4.82 16.48
9/10/2007 21.30 8.97 12.33
6/2/2008 21.30 8.25 13.05
8/25/2008 21.30 8.51 12.79
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GROUND WATER ELEVATION DATA

TABLE 1

Former Mobil Bulk Terminal

2423 Lind Avenue SW, Renton, Washington

Reference | Depth to Water LPH Ground Water
Monitoring Elevation [1,2] [3] Thickness | Elevation [4]
Well Date (feet msl) (feet bmp) (feet) (feet msl) Notes
W-3 1/27/1993 17.10 5.42 11.68
3/12/1993 17.10 6.11 10.99
4/14/1993 17.10 5.88 11.22
12/15/1993 17.10 5.59 11.51
11/4/1994 17.10 7.72 9.38
2/22/1995 17.10 5.82 11.28
6/16/1995 17.10 6.37 10.73
10/20/1995 17.10 6.17 10.93
4/4/1996 17.10 5.19 11.91
4/16/1996 17.10 4.86 12.24
5/10/1996 17.10 4.83 12.27
5/15/1996 17.10 471 12.39
5/22/1996 17.10 5.78 11.32
6/5/1996 17.10 6.07 11.03
6/24/1996 17.10 6.30 10.80
7/15/1996 17.10 6.65 10.45
9/18/1996 17.10 6.37 10.73
1/3/1997 17.10 3.72 13.38
4/2/1997 17.10 5.83 0.04 11.30 Used LPH density 0.73
5/1/1997 17.10 5.80 11.30
9/17/1997 17.10
4/29/1998 17.10 5.81 11.29
7/30/1999 17.10 6.11 10.99
5/23/2000 17.10 5.55 11.55
5/22/2001 17.10 6.10 11.00
6/4/2002 17.10 5.78 11.32
5/28/2003 17.10 6.26 10.84
6/16/2004 17.10 6.23 0.02 10.88 Used LPH density 0.73
6/21/2005 17.10 5.75 11.35
6/5/2006 17.10 5.43 11.67
10/23/2006 17.10 6.22 10.88
3/14/2007 19.95 4.74 15.21
9/10/2007 19.95 6.55 13.40
6/2/2008 19.95 6.20 13.75
8/25/2008 19.95 5.79 14.16
E:\2008 Letters and Reports\13042.01\
Mar 31, 2009 Page 23 of 24 Reports\Annual\Tables\Tables.xls



GROUND WATER ELEVATION DATA

TABLE 1

Former Mobil Bulk Terminal

2423 Lind Avenue SW, Renton, Washington

Reference | Depth to Water LPH Ground Water
Monitoring Elevation [1,2] [3] Thickness | Elevation [4]
Well Date (feet msl) (feet bmp) (feet) (feet msl) Notes
W-4 1/27/1993 18.03 4.43 13.60
3/12/1993 18.03 7.43 10.60
4/14/1993 18.03 7.32 10.71
12/15/1993 18.03 6.59 11.44
11/4/1994 18.03 8.20 9.83
2/22/1995 18.03 7.17 10.86
6/16/1995 18.03 7.55 10.48
10/20/1995 18.03 7.67 10.36
4/4/1996 18.03 6.12 11.91
4/16/1996 18.03 5.74 12.29
5/10/1996 18.03 5.99 12.04
5/15/1996 18.03 5.67 12.36
5/22/1996 18.03 7.20 10.83
6/5/1996 18.03 7.41 10.62
6/24/1996 18.03 7.49 10.54
7/15/1996 18.03 7.73 10.30
1/3/1997 18.03 4.80 13.23
4/2/1997 18.03 7.37 10.66
5/1/1997 18.03 7.34 10.69
9/17/1997 18.03 -- --
4/29/1998 18.03 6.84 11.19
7/30/1999 18.03 7.30 10.73
5/23/2001 18.03 7.71 0.03 10.34 Used LPH density 0.73
6/4/2002 18.03 6.84 11.19
5/28/2003 18.03 7.68 sheen 10.35
6/15/2004 18.03 7.65 0.02 10.39 Used LPH density 0.73
6/21/2005 18.03 6.78 11.25
6/5/2006 18.03 6.23 11.80
10/23/2006 18.03 7.67 10.36
3/14/2007 20.91 5.70 15.21
9/10/2007 20.91 8.20 12.71
6/2/2008 20.91 7.69 13.22
8/25/2008 20.91 8.00 12.91

Notes

[1] Reference elevation (i.e., top of casing) relative to MSL (from Kleinfelder reports).
[2] New surveyed elevations on July 6, 2007

[3] Depth in feet, measured from top of polyvinyl chloride well casing.

[4] MSL elevation in feet, corrected for LPH thickness, if applicable, using density stated in "Notes" column.

** = Reference elevation changed due to new well box installation.

bmp = below measuring point

LPH = liquid phase hydrocarbons

msl = mean sea level
NM = not measured
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TABLE 2

GROUND WATER ANALYTICAL DATA, TOTAL PETROLEUM HYDROCARBONS AS GASOLINE, DIESEL, AND MOTOR OIL,
BENZENE, TOLUENE, ETHYLBENZENE, AND XYLENES

Former Mobil Bulk Terminal

2423 Lind Avenue SW, Renton, Washington

NWTPH-Dx NWTPH-Dx
Diesel Range Heavy Oil Range Ethyl Total
NWTPH-Gx [1] (C12-C24) [2] (C24-C40) [2] Benzene [3] Toluene [3] Benzene [3] Xylenes [3]
Monitoring Well Sample Date pg/L pg/L pg/L pg/L pg/L pg/L pg/L
Cleanup Level [4] 800/1000 * 500 500 5 1000 700 1000
B-1 1/27/1993 - - - - - - -
3/12/1993 - - - - - - -
4/14/1993 18,000 - - 1,300 17 450 2,200
6/30/1993 - - - - - - -
12/15/1993 7,800 - - 590 76 15 370
11/4/1994 - - - - - - -
2/22/1995 - - - - - - -
5/15/1995 - - - - - - -
6/16/1995 - - - - - - -
10/20/1995 - - - - - - -
4/4/1996 - - - - - - -
4/16/1996 - - - - - - -
5/10/1996 - - - - - - -
5/15/1996 - - - - - - -
5/22/1996 - - - - - - -
6/5/1996 - - - - - - -
6/24/1996 - - - - - - -
7/15/1996 - - - - - - -
1/3/1997 - - - - - - -
3/12/1997 - - - - - - -
4/2/1997 - - - - - - -
5/1/1997 - - - - - - -
8/19/1997 - - - - - - -
9/17/1997 475 9,980 25,500 84.6 2.63 6.43 21.8
5/1/1998 560 5,500 13,000 300 10 24 94
5/23/2000 1,800 23,000 52,000 1,000 14 170 160
5/24/2001 2,800 5,500 6,300 1,300 25 410 220
6/5/2002 86J 17,000 29,000 37 0.66J 6.6 6.9
5/29/2003 1,100 4,700 8,300 760 26 180 65
6/15/2004 1,600 8,700 18,000 890 10 180 110
6/20/2005 550J 2,700J 5,300J 540 5.5 79 45
6/6/2006 3,300j 1,570 553 602 5.87 137 43.9
10/24/2006 3,770 884 800 363 6.65 113 26.8
3/14/2007 2,420 1,720 <185 118 4.35 188 213
9/12/2007 3,610 - - 664 9.88 155 43.6
6/4/2008 2,570 2,990 7,770 355 3.54 54.7 37.3
8/27/2008 4,330 - - 741 8.40 75.1 139
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TABLE 2

GROUND WATER ANALYTICAL DATA, TOTAL PETROLEUM HYDROCARBONS AS GASOLINE, DIESEL, AND MOTOR OIL,
BENZENE, TOLUENE, ETHYLBENZENE, AND XYLENES

Former Mobil Bulk Terminal

2423 Lind Avenue SW, Renton, Washington

Monitoring Well

Sample Date

NWTPH-Gx [1]
pg/L

NWTPH-Dx

Diesel Range

(C12-C24) [2]
pg/L

NWTPH-Dx
Heavy Oil Range
(C24-C40) [2]
pg/L

Benzene [3]
pg/L

Toluene [3]
pg/L

Ethyl
Benzene [3]
po/L

Total
Xylenes [3]
po/L

Cleanup Level [4]

B-2

1/27/1993

800/1000 *

500

500

1000

700

1000

3/12/1993

4/14/1993

6/30/1993

12/15/1993

2/8/1994

7/8/1994

8/12/1994

9/21/1994

11/4/1994

12/23/1994

2/3/1995

2/22/1995

5/15/1995

6/16/1995

10/20/1995

4/4/1996

4/16/1996

5/10/1996

5/15/1996

5/22/1996

6/5/1996

6/24/1996

7/15/1996

8/23/1996

9/18/1996

1/3/1997

3/12/1997

4/2/1997

5/1/1997

7/8/1997

8/19/1997

8/26/1997

9/18/1997

1,980,000

74,200

11,200

10,600

22,200

4/29/1998

83,000

19,000

16,000

13,000

11,000

7/30/1999

66,000

18,000

11,000

7,900

9,700

5/23/2000

59,000

32,000

16,000

6,200

9,300

5/24/2001

LPH

LPH

LPH

LPH

LPH

6/5/2002

LPH

LPH

LPH

LPH

LPH

5/29/2003

59,000

36,000

8,800

2,200

9,600

6/15/2004

57,000

68,000

8,700

510

8,700

6/20/2005

LPH

LPH

LPH

LPH

LPH

6/6/2006

LPH

LPH

LPH

LPH

LPH

10/23/2006

47,000

10,700

7,120

179

5,280

3/14/2007

40,700

11,900

7,740

138

6,150

9/11/2007

35,600

8,190

7,760

711

4,670

6/4/2008

30,300

5,450

5,980

45.8

3,240

8/27/2008

22,200

4,820

4,280

47.8

2,270

8/27/2008 (Dup)

22,100

3,340

4,030

42.2

2,360
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TABLE 2

GROUND WATER ANALYTICAL DATA, TOTAL PETROLEUM HYDROCARBONS AS GASOLINE, DIESEL, AND MOTOR OIL,
BENZENE, TOLUENE, ETHYLBENZENE, AND XYLENES

Former Mobil Bulk Terminal

2423 Lind Avenue SW, Renton, Washington

Monitoring Well

Sample Date

NWTPH-Gx [1]
pg/L

NWTPH-Dx

Diesel Range

(C12-C24) [2]
pg/L

NWTPH-Dx
Heavy Oil Range
(C24-C40) [2]
pg/L

Benzene [3]
pg/L

Toluene [3]
pg/L

Ethyl
Benzene [3]
po/L

Total
Xylenes [3]
po/L

Cleanup Level [4]

B-3

1/27/1993

800/1000 *

500

500

1000

700

1000

3/12/1993

4/14/1993

6/30/1993

12/15/1993

2/8/1994

7/8/1994

8/12/1994

9/21/1994

11/4/1994

12/23/1994

2/3/1995

2/22/1995

3/24/1995

4/27/1995

5/15/1995

6/16/1995

8/25/1995

10/20/1995

4/4/1996

4/16/1996

5/10/1996

5/15/1996

5/22/1996

6/5/1996

6/24/1996

7/15/1996

8/23/1996

9/18/1996

1/3/1997

3/12/1997

4/2/1997

5/1/1997

7/8/1997

8/19/1997

8/26/1997

9/18/1997

4/30/1998

7/28/1999

5/23/2000

5/24/2001

LPH

LPH

LPH

LPH

LPH

6/5/2002

LPH

LPH

LPH

LPH

LPH

5/27/2003

LPH

LPH

LPH

LPH

LPH

6/15/2004

LPH

LPH

LPH

LPH

LPH

6/20/2005

LPH

LPH

LPH

LPH

LPH

6/6/2006

LPH

LPH

LPH

LPH

LPH

10/23/2006

LPH

LPH

LPH

LPH

LPH

3/14/2007

LPH

LPH

LPH

LPH

LPH

9/11/2007

LPH

LPH

LPH

LPH

LPH

B-3A

6/4/2008

200,000

275])

40,800

38,800

16,400

8/27/2008

171,000

790J

47,500

34,000

15,800
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TABLE 2

GROUND WATER ANALYTICAL DATA, TOTAL PETROLEUM HYDROCARBONS AS GASOLINE, DIESEL, AND MOTOR OIL,
BENZENE, TOLUENE, ETHYLBENZENE, AND XYLENES

Former Mobil Bulk Terminal

2423 Lind Avenue SW, Renton, Washington

Monitoring Well

Sample Date

NWTPH-Gx [1]
pg/L

NWTPH-Dx

Diesel Range

(C12-C24) [2]
pg/L

NWTPH-Dx
Heavy Oil Range
(C24-C40) [2]
pg/L

Benzene [3]
pg/L

Toluene [3]
pg/L

Ethyl
Benzene [3]
po/L

Total
Xylenes [3]
po/L

Cleanup Level [4]

B-4

1/27/1993

800/1000 *

500

500

1000

700

1000

3/12/1993

4/14/1993

6/30/1993

12/15/1993

2/8/1994

7/8/1994

8/12/1994

9/21/1994

11/4/1994

12/23/1994

2/3/1995

2/22/1995

3/24/1995

4/27/1995

5/15/1995

6/16/1995

8/25/1995

10/20/1995

4/4/1996

4/16/1996

5/10/1996

5/15/1996

5/22/1996

6/5/1996

6/24/1996

7/15/1996

8/23/1996

9/18/1996

1/3/1997

3/12/1997

4/2/1997

5/1/1997

8/19/1997

8/26/1997

9/18/1997

1,170,000

99,600

<20,500

26,600

4/30/1998

7/29/1999

70,000

90,000

<20,000

13,000

5/23/2000

76,000

51,000

<20,000

13,000

5/23/2001

52,000

49,000

<20,000

10,000

6/5/2002

LPH

LPH

LPH

LPH

5/29/2003

38,000

34,000

5,200J

5,900

6/15/2004

LPH

LPH

LPH

LPH

6/20/2005

LPH

LPH

LPH

LPH

6/6/2006

LPH

LPH

LPH

LPH

10/23/2006

LPH

LPH

LPH

LPH

3/14/2007

LPH

LPH

LPH

LPH

9/11/2007

22,100

3,460

48.5]

3,640

6/3/2008

30,200

3,560

217

4,590

8/27/2008

25,200

3,450

199]

4,630
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TABLE 2

GROUND WATER ANALYTICAL DATA, TOTAL PETROLEUM HYDROCARBONS AS GASOLINE, DIESEL, AND MOTOR OIL,
BENZENE, TOLUENE, ETHYLBENZENE, AND XYLENES

Former Mobil Bulk Terminal

2423 Lind Avenue SW, Renton, Washington

Monitoring Well

Sample Date

NWTPH-Gx [1]
pg/L

NWTPH-Dx

Diesel Range

(C12-C24) [2]
pg/L

NWTPH-Dx
Heavy Oil Range
(C24-C40) [2]
pg/L

Benzene [3]
pg/L

Toluene [3]
pg/L

Ethyl
Benzene [3]
po/L

Total
Xylenes [3]
po/L

Cleanup Level [4]

B-5

1/27/1993

800/1000 *

500

500

1000

700

1000

3/12/1993

4/14/1993

6/30/1993

12/15/1993

2/8/1994

7/8/1994

8/12/1994

9/21/1994

11/4/1994

12/23/1994

2/3/1995

2/22/1995

3/24/1995

4/27/1995

5/15/1995

6/16/1995

8/25/1995

10/20/1995

4/4/1996

4/16/1996

5/10/1996

5/15/1996

5/22/1996

6/5/1996

6/24/1996

7/15/1996

8/23/1996

9/18/1996

1/3/1997

3/12/1997

4/2/1997

5/1/1997

8/19/1997

8/26/1997

9/17/1997

38,900

28,100

8,980

4/29/1998

28,000

81,000

17,000

7/29/1999

21,000

18,000

<2,000

5/23/2000

11,000

15,000

4,000J

5/23/2001

10,000

13,000

3,500J

6/5/2002

4,300

16,000

4,800J

5/29/2003

3,300

4,300

1,600J

6/15/2004

2,600

100,000

25,000

6/22/2005

980J

36,000

17,000J

6/6/2006

4,540

2,860

271u

14.4

10/23/2006

9,010

6,440

605

1,950

23.8

3/14/2007

11,000

3,100

339

1,790

214

3/14/2007(Dup)

10,500

3,500

475

1,920

215

914

9/11/07

2,740

5,580

1,530

689

9.89

191

6/3/2008

12,400

2,640

648

2,480

24.8

656

8/27/2008

6,990

5,700

909J

1,330

14.2

180
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TABLE 2

GROUND WATER ANALYTICAL DATA, TOTAL PETROLEUM HYDROCARBONS AS GASOLINE, DIESEL, AND MOTOR OIL,
BENZENE, TOLUENE, ETHYLBENZENE, AND XYLENES

Former Mobil Bulk Terminal

2423 Lind Avenue SW, Renton, Washington

Monitoring Well

Sample Date

NWTPH-Gx [1]
pg/L

NWTPH-Dx

Diesel Range

(C12-C24) [2]
pg/L

NWTPH-Dx
Heavy Oil Range
(C24-C40) [2]
pg/L

Benzene [3]
pg/L

Toluene [3]
pg/L

Ethyl
Benzene [3]
po/L

Total
Xylenes [3]
po/L

Cleanup Level [4]

B-6

1/27/1993

800/1000 *

500

500

1000

700

1000

3/12/1993

4/14/1993

6/30/1993

12/15/1993

2/8/1994

7/8/1994

8/12/1994

9/21/1994

11/4/1994

12/23/1994

2/3/1995

2/22/1995

3/24/1995

4/27/1995

5/15/1995

6/16/1995

8/25/1995

10/20/1995

4/4/1996

4/16/1996

5/10/1996

5/15/1996

5/17/1996

5/22/1996

6/5/1996

6/24/1996

7/15/1996

8/23/1996

9/18/1996

1/3/1997

3/12/1997

4/2/1997

5/1/1997

8/19/1997

9/17/1997

194,000

102,000

61,700

7,070

7,860

4/29/1998

160,000

51,000

6,900

16,000

18,000

7/29/1999

97,000

23,000

<10,000

13,000

13,000

5/24/2001

69,000

44,000

25,000

4,300

7,200

6/5/2002

LPH

LPH

LPH

LPH

LPH

5/29/2003

35,000

7,700

4,500J

4,000

4,800

6/15/2004

48,000

210,000

100,000

8,500

6,400

6/22/2005

22,000

100,000

45,000

3,600

2,200

6/6/2006

33,500

5,420

528

4,560

4,590

10/23/2006

37,400

7,050

371

5,280

4,650

3/14/2007

41,200

4,740

532

5,230

7,220

9/11/2007

38,900

6,270

1,030

3,370

5,460

6/4/2008

52,000

7,350

4,460

8,210

7,740

8/27/2008

37,600

14,800

17,400

6,140

4,820
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TABLE 2

GROUND WATER ANALYTICAL DATA, TOTAL PETROLEUM HYDROCARBONS AS GASOLINE, DIESEL, AND MOTOR OIL,
BENZENE, TOLUENE, ETHYLBENZENE, AND XYLENES
Former Mobil Bulk Terminal
2423 Lind Avenue SW, Renton, Washington

NWTPH-Dx NWTPH-Dx
Diesel Range Heavy Oil Range Ethyl Total
NWTPH-Gx [1] (C12-C24) [2] (C24-C40) [2] Benzene [3] Toluene [3] Benzene [3] Xylenes [3]
Monitoring Well Sample Date pg/L pg/L pg/L pg/L pg/L pg/L pg/L
Cleanup Level [4] 800 /1000 * 500 500 5 1000 700 1000
D-1 1/27/1993 - -- - - B -
3/12/1993 -- -- - - - - -
4/14/1993 190 - - 200 0.62 13 1.2
12/15/1993 83 - -- 7.1 <0.50 <0.50 1.3
11/4/1994 52 - - 2 <0.50 <0.50 <1.0
2/22/1995 -- -- - - - - -
6/16/1995 -- - - - - - -
10/20/1995 -- -- - - - - -
41411996 -- - - - - - -
4/16/1996 -- -- - - - = -
5/1/1997 -- - - - - = —
ABANDONED -- -- - - - - -
D-2 11/4/1994 <50 - - 3.0 <0.50 <0.50 <1.0
ABANDONED -- - - - - - -
D-4 1/27/1993 -- - - - - = -
12/15/1993 -- -- - - - - -
11/4/1994 450 - -- <0.50 2.1 0.78 4.7
2/22/1995 -- -- - - - - -
6/16/1995 -- - - - - - -
10/20/1995 -- -- - - - - -
41411996 -- - - - - - -
4/16/1996 -- -- - - - - -
4/30/1998 -- - - - - = —
6/5/2002 -- -- - - - - -
5/27/2003 -- - - - - - -
6/15/2004 -- -- - - - - -
6/21/2005 Insufficient groundwg -- - - - - -
6/7/2006 101 2,760 2,840 <0.290 <0.280 <0.340 <0.820
10/23/2006 -- - - - - - -
3/15/2007 92.3] - - 0.430J 0.460J 0.430J 0.750J
9/11/2007 Insufficient groundwg - -- . - - -
6/2/2008 Insufficient groundwg - -- - - - -
8/26/2008 76.2] 268 441 <0.270 1.60 0.580J 1.45)
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TABLE 2

GROUND WATER ANALYTICAL DATA, TOTAL PETROLEUM HYDROCARBONS AS GASOLINE, DIESEL, AND MOTOR OIL,
BENZENE, TOLUENE, ETHYLBENZENE, AND XYLENES
Former Mobil Bulk Terminal
2423 Lind Avenue SW, Renton, Washington

NWTPH-Dx NWTPH-Dx
Diesel Range Heavy Oil Range Ethyl Total
NWTPH-Gx [1] (C12-C24) [2] (C24-C40) [2] Benzene [3] Toluene [3] Benzene [3] Xylenes [3]
Monitoring Well Sample Date pg/L pg/L pg/L pg/L pg/L pg/L pg/L
Cleanup Level [4] 800 /1000 * 500 500 5 1000 700 1000
D-5 1/27/1993 - -- - - N -
4/14/1993 - -- - - - - --
12/15/1993 260 - - 14 <0.50 1.7 2.1
11/4/1994 170 - - 15 3 <0.50 4
2/22/1995 -- - - - - = —
6/16/1995 -- -- - - - = -
10/20/1995 -- - - - - = —
41411996 -- -- - - - = -
4/16/1996 -- - - - - = —
5/1/1997 -- -- - - - = -
4/30/1998 -- - - - - = —
5/27/2003 -- -- - - - = -
6/15/2004 -- - - - - = —
6/21/2005 -- -- - - - = -
6/6/2006 -- - - - - = —
10/23/2006 -- -- - - - = -
3/14/2007 -- - - - - = —
9/11/2007 Insufficient groundwg -- -- - - - -
6/2/2008 Insufficient groundwg -- - - - - -
8/25/2008 Insufficient groundwg -- -- - - - -
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TABLE 2

GROUND WATER ANALYTICAL DATA, TOTAL PETROLEUM HYDROCARBONS AS GASOLINE, DIESEL, AND MOTOR OIL,
BENZENE, TOLUENE, ETHYLBENZENE, AND XYLENES

Former Mobil Bulk Terminal

2423 Lind Avenue SW, Renton, Washington

Monitoring Well

Sample Date

NWTPH-Gx [1]
pg/L

NWTPH-Dx

Diesel Range

(C12-C24) [2]
pg/L

NWTPH-Dx
Heavy Oil Range
(C24-C40) [2]
pg/L

Benzene [3]
pg/L

Toluene [3]
pg/L

Ethyl
Benzene [3]
po/L

Total
Xylenes [3]
po/L

Cleanup Level [4]

D-6

1/27/1993

800/1000 *

500

500

1000

700

1000

3/12/1993

4/14/1993

6/30/1993

12/15/1993

2/8/1994

7/8/1994

8/12/1994

9/21/1994

11/4/1994

12/23/1994

2/3/1995

2/22/1995

3/24/1995

4/27/1995

5/15/1995

6/16/1995

8/25/1995

10/20/1995

4/4/1996

4/16/1996

5/10/1996

5/15/1996

5/22/1996

6/5/1996

6/24/1996

7/15/1996

8/23/1996

9/18/1996

1/3/1997

3/12/1997

4/2/1997

5/1/1997

8/19/1997

9/17/1997

4/30/1998

14,000

86,000

5/23/2000

<2,000

<5,000

5/23/2001

1,400

3,800

6/5/2002

900

2,600

5/27/2003

7,600J

37,000

0.9J

6/15/2004

1,300J

5,800

3.6

6/22/2005

3,700

4,000J

14.0

8.4

6/7/2006

1,580

1,050

0.960J

0.580J

<0.820

10/23/2006

1,490

4,160

19.0

4.97

22.7

3/14/2007

792

604

3.32

2.24

3.12

9/11/2007

6.32

2.56

5.78

6/3/2008

497

391

520

2.38

0.620J

1.64)

8/27/2008

1,840

4,810

4.09

1.65

3.62
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TABLE 2

GROUND WATER ANALYTICAL DATA, TOTAL PETROLEUM HYDROCARBONS AS GASOLINE, DIESEL, AND MOTOR OIL,
BENZENE, TOLUENE, ETHYLBENZENE, AND XYLENES

Former Mobil Bulk Terminal

2423 Lind Avenue SW, Renton, Washington

NWTPH-Dx NWTPH-Dx
Diesel Range Heavy Oil Range Ethyl Total
NWTPH-Gx [1] (C12-C24) [2] (C24-C40) [2] Benzene [3] Toluene [3] Benzene [3] Xylenes [3]
Monitoring Well Sample Date pg/L pg/L pg/L pg/L pg/L pg/L pg/L
Cleanup Level [4] 800 /1000 * 500 500 5 1000 700 1000
D-7 1/27/1993 - - - - - - -
3/12/1993 - - - - - - -
4/14/1993 7 - - 1,300 21 420 2,200
12/15/1993 - - - - - - -
7/8/1994 - - - - - - -
8/12/1994 - - - - - - -
9/21/1994 - - - - - - -
11/4/1994 210 - - 88 2.1 4.7 13
12/23/1994 - - - - - - -
2/3/1995 - - - - - - -
2/22/1995 - - - - - - -
3/24/1995 - - - - - - -
4/27/1995 - - - - - - -
5/15/1995 - - - - - - -
6/16/1995 - - - - - - -
8/25/1995 - - - - - - -
10/20/1995 - - - - - - -
3/24/1996 - - - - - - -
4/4/1996 - - - - - - -
4/16/1996 - - - - - - -
4/2/1997 - - - - - - -
5/1/1997 - - - - - - -
9/17/1997 453 7,990 22,400 150 135 7.04 35.5
4/30/1998 170 3,300 6,200 63 5.0 0.9 7
5/23/2000 120J 4,600J 19,000 480 7.2 1.6 13
5/23/2001 130J 4,100J 17,000 410 8.7 1.6 18
6/4/2002 70J 9,300 31,000 180 6.7 0.72) 8.1
5/27/2003 <48 15,000 62,000 55 0.7 0.4) 2.0
6/15/2004 88J 15,000 51,000 190 18.0 0.5J 3.8
6/22/2005 140] 11,000 36,000 83 5.7 0.9 9.0
6/7/2006 281 3,760 9,490 704 2.94 <0.340 <0.820
10/24/2006 56.2Ju 913J 37,200 6.98 0.630J <0.230 <0.440
3/14/2007 76.3] 762 2,830 5.57 0.580J <0.420 <0.450
9/12/2007 70.7J 897 3,130 10.6 1.39 <0.420 <0.450
6/3/2008 452 1,760 3,220 334 0.470J <0.240 2.33]
8/27/2008 762 - - 96.6 4.96 1.04 7.08
E:\2008 Letters and Reports\13042.01\
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TABLE 2

GROUND WATER ANALYTICAL DATA, TOTAL PETROLEUM HYDROCARBONS AS GASOLINE, DIESEL, AND MOTOR OIL,
BENZENE, TOLUENE, ETHYLBENZENE, AND XYLENES

Former Mobil Bulk Terminal

2423 Lind Avenue SW, Renton, Washington

NWTPH-Dx NWTPH-Dx
Diesel Range Heavy Oil Range Ethyl Total
NWTPH-Gx [1] (C12-C24) [2] (C24-C40) [2] Benzene [3] Toluene [3] Benzene [3] Xylenes [3]
Monitoring Well Sample Date pg/L pg/L pg/L pg/L pg/L pg/L pg/L
Cleanup Level [4] 800 /1000 * 500 500 5 1000 700 1000
HA-1 1/27/1993 - - - - - - -
3/12/1993 - - - - - - -
4/14/1993 80 -- -- <0.50 <0.50 <0.50 <1.0
12/15/1993 <50 -- -- <0.50 <0.50 <0.50 <1.0
11/4/1994 <50 -- -- <0.50 1.3 0.61 2.2
2/22/1995 - - - - - - -
6/16/1995 - - - - - - -
10/20/1995 - - - - - - -
4/4/1996 - - - - - - -
4/16/1996 - - - - - - -
5/1/1997 - - - - - - -
9/17/1997 <50 <250 <500 <0.50 <0.50 <0.50 <1.0
4/29/1998 <50 110 540 <0.20 0.4 <0.20 1.2
7/28/1999 - - - - - - -
5/24/2000 100J 320 370J 0.29] <0.20 0.71) 2.4
5/23/2001 <48 <80 <200 <0.2 <0.2 <0.2 <0.60
6/4/2002 <48 <77 <97 <0.20 0.35J <0.20 <0.60
5/28/2003 <48 <75 <94 <0.2 <0.2 0.3) <0.6
6/15/2004 <48 <80 <100 <0.2 <0.2 <0.2 <0.6
6/22/2005 <48 <77 <97 <0.2 <0.2 <0.2 <0.6
6/7/2006 <40 <35.8 92.7J <0.290 <0.280 <0.340 <0.820
6/7/2006 (Dup) <40 <36.2 125 <0.290 <0.280 <0.340 <0.820
10/24/2006 10.9Ju 877 1,090 <0.310 <0.220 <0.230 <0.440
3/14/2007 47.8] 48.3] <35.6 0.400J 0.700J <0.420 1.76J
9/12/2007 <43.0 <19.6 27.2) 0.520J <0.420 <0.420 1.17)
6/3/2008 <43.0 <19.0 25.9] <0.270 <0.280 <0.240 <0.860
8/26/2008 <43.0 48.6J 62.3] 0.580J <0.280 <0.240 1.14)
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TABLE 2

GROUND WATER ANALYTICAL DATA, TOTAL PETROLEUM HYDROCARBONS AS GASOLINE, DIESEL, AND MOTOR OIL,
BENZENE, TOLUENE, ETHYLBENZENE, AND XYLENES

Former Mobil Bulk Terminal

2423 Lind Avenue SW, Renton, Washington

NWTPH-Dx NWTPH-Dx
Diesel Range Heavy Oil Range Ethyl Total
NWTPH-Gx [1] (C12-C24) [2] (C24-C40) [2] Benzene [3] Toluene [3] Benzene [3] Xylenes [3]
Monitoring Well Sample Date pg/L pg/L pg/L pg/L pg/L pg/L pg/L
Cleanup Level [4] 800 /1000 * 500 500 5 1000 700 1000
HA-2 1/27/1993 - - - - - - -
3/12/1993 - - - - - - -
4/14/1993 160,000 - - 7,900 30,000 2,900 17,000
12/15/1993 90,000 - - 1,200 860 3,000 15,000
11/4/1994 1,800,000 - - 1,700 13,000 8,900 57,000
2/22/1995 - - - - - - -
6/16/1995 - - - - - - -
10/20/1995 - - - - - - -
4/4/1996 - - - - - - -
4/16/1996 - - - - - - -
4/2/1997 - - - - - - -
5/1/1997 - - - - - - -
9/18/1997 16,500 13,500 <500 1,820 648 204 1,590
4/30/1998 65,000 12,000 3,000 9,400 11,000 1,100 7,900
7/30/1999 67,000 76,000 <10,000 10,000 8,700 1,200 10,000
5/23/2000 69,000 71,000 <25,000 12,000 7,300 1,700 11,000
5/23/2001 36,000 28,000 <4,000 8,100 2,100 910 5,200
6/4/2002 81,000 68,000 <9,800 12,000 12,000 1,700 14,000
5/27/2003 99,000 33,000 3,000J 9,200 5,800 1,800 14,000
6/16/2004 31,000 - - 5,800 980 690 4,500
6/21/2005 35,000 290,000 <20,000 4,700 2,700 440 4,000
6/6/2006 60,200 9,720 313Ju 7,710 5,560 874 10,200
10/24/2006 31,700 - - 4,890 1,480 794 5,610
3/15/2007 73,600 14,900 534J 9,840 8,540 1,210 14,800
9/12/2007 52,000 - - 11,000 2,400 2,400 8,340
6/4/2008 81,600 6,290 283J 8,440 5,060 2,080 11,400
8/27/2008 60,400 - - 11,600 4,810 3,100 9,480
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TABLE 2

GROUND WATER ANALYTICAL DATA, TOTAL PETROLEUM HYDROCARBONS AS GASOLINE, DIESEL, AND MOTOR OIL,
BENZENE, TOLUENE, ETHYLBENZENE, AND XYLENES
Former Mobil Bulk Terminal
2423 Lind Avenue SW, Renton, Washington

NWTPH-Dx NWTPH-Dx
Diesel Range Heavy Oil Range Ethyl Total
NWTPH-Gx [1] (C12-C24) [2] (C24-C40) [2] Benzene [3] Toluene [3] Benzene [3] Xylenes [3]
Monitoring Well Sample Date pg/L pg/L pg/L pg/L pg/L pg/L pg/L
Cleanup Level [4] 800 /1000 * 500 500 5 1000 700 1000
HA-3 1/27/1993 - - - - - - -
3/12/1993 -- -- -- - - - -
4/14/1993 770 - - 73 12 6.2 37
12/15/1993 140 -- -- 19 0.58 15 3.8
11/4/1994 380 - - 26 6.0 2.0 8.7
2/22/1995 - - - - - - -
6/16/1995 - - - - - - -
10/20/1995 - - - - - - -
4/4/1996 - - - - - - -
4/16/1996 - - - - - - -
4/2/1997 - - - - - - -
5/1/1997 - - - - - - -
9/18/1997 <50 2,350 1,280 <0.50 <0.50 <0.50 <1.0
4/30/1998 310 1,200 1,400 84 9.0 2.0 7.0
5/23/2000 480 590 1,100 87 8.1 2.2 7.4
5/23/2001 330 - - 37 0.63J 0.42] 35
6/4/2002 480 5,900 710J 120 16.0 4.2 23.0
5/27/2003 <24 - - 230 4.6) 3.8] 8.9
DRY - - - - - - -
6/22/2005 63J - - 140 0.7J 14 3.9
6/7/2006 531 755 470 80.8 6.59 0.620J 0.880J
10/23/2006 - - - - - - -
3/15/2007 3,400 1,050 547 569 7.16 6.50 12.4
9/12/2007 Insufficient groundwa -- -- -- -- -- --
6/2/2008 Insufficient groundwa -- -- -- -- -- --
8/25/2008 Insufficient groundwa -- -- -- -- -- --
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TABLE 2

GROUND WATER ANALYTICAL DATA, TOTAL PETROLEUM HYDROCARBONS AS GASOLINE, DIESEL, AND MOTOR OIL,
BENZENE, TOLUENE, ETHYLBENZENE, AND XYLENES

Former Mobil Bulk Terminal

2423 Lind Avenue SW, Renton, Washington

Mar 31, 2009

NWTPH-Dx NWTPH-Dx
Diesel Range Heavy Oil Range Ethyl Total
NWTPH-Gx [1] (C12-C24) [2] (C24-C40) [2] Benzene [3] Toluene [3] Benzene [3] Xylenes [3]
Monitoring Well Sample Date pg/L pg/L pg/L pg/L pg/L pg/L pg/L
Cleanup Level [4] 800 /1000 * 500 500 5 1000 700 1000
HA-4 1/27/1993 - - - - - - -
3/12/1993 - - - - - - -
4/14/1993 230 -- -- <0.50 1.7 4.5 12
12/15/1993 <50 -- -- <0.50 <0.50 <0.50 <1.0
11/4/1994 <50 - -- <0.50 <0.50 <0.50 <1.0
2/22/1995 - - - - - - -
6/16/1995 - - - - - - -
10/20/1995 - - - - - - -
4/4/1996 - - - - - - -
4/16/1996 - - - - - - -
4/2/1997 - - - - - - -
5/1/1997 - - - - - - -
9/18/1997 3,980 610 797 193 280 68.6 503
4/30/1998 <250 530 1,600 <1.0 <1.0 <1.0 <3.0
5/23/2000 <48 420J 1,500 <0.2 <0.2 <0.2 <0.6
5/23/2001 <48 550 1,900 <0.2 7.60 <0.2 <0.6
6/4/2002 <48 230J 270J 0.22) 0.33J <0.2 1.1
5/27/2003 <48 410 720 <0.2 2.3 <0.2 <0.6
6/16/2004 70J 470 590J <0.2 4.7 <0.2 <0.6
6/22/2005 <48 560 1,000 <0.2 0.6J <0.2 1.0J
6/6/2006 - - - - - - -
10/24/2006 275 325 672 60.6 21.0 2.92 19.2
3/15/2007 66.5J 519 155 <0.330 <0.420 <0.420 <0.450
9/12/2007 84.9] -- -- <0.330 <0.420 <0.420 0.770J
6/4/2008 131 94.0J 204 0.920J 2.95 1.65 7.44
8/26/2008 <43.0 188 421 <0.270 <0.280 <0.240 <0.860
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TABLE 2

GROUND WATER ANALYTICAL DATA, TOTAL PETROLEUM HYDROCARBONS AS GASOLINE, DIESEL, AND MOTOR OIL,
BENZENE, TOLUENE, ETHYLBENZENE, AND XYLENES

Former Mobil Bulk Terminal

2423 Lind Avenue SW, Renton, Washington

Mar 31, 2009

NWTPH-Dx NWTPH-Dx
Diesel Range Heavy Oil Range Ethyl Total
NWTPH-Gx [1] (C12-C24) [2] (C24-C40) [2] Benzene [3] Toluene [3] Benzene [3] Xylenes [3]
Monitoring Well Sample Date pg/L pg/L pg/L pg/L pg/L pg/L pg/L
Cleanup Level [4] 800 /1000 * 500 500 5 1000 700 1000
HA-5 1/27/1993 - - - - - - -
3/12/1993 - - - - - - -
4/14/1993 3,500 - - 22 2.2 84 210
12/15/1993 710 - - 17 18 1.2 38
11/4/1994 250 - - 14 15 1.6 2.9
2/22/1995 - - - - - - -
6/16/1995 - - - - - - -
10/20/1995 - - - - - - -
4/4/1996 - - - - - - -
4/16/1996 - - - - - - -
5/1/1997 - - - - - - -
9/18/1997 349 1,790 969 18.50 2.45 1.89 6.8
5/1/1998 950 640 840 15 3 7 5
7/29/1999 480 240J <200 17 3 0.4 9
5/23/2000 410 380 630 9.1 2.6 2 5.5
5/22/2001 480 290 <200 2.5 1.7 0.23J 3.0
6/5/2002 880 260 110J 30.0 5.3 140 16.0
5/28/2003 21,000 310 150] 2,700 5,200 350 1,700
6/16/2004 570 1,400 <1,000 3.0 1.2 3.1 25
6/20/2005 86J 790 <94 2.7 <0.2 <0.2 0.7
6/7/2006 173 205 171 0.570J <0.280 <0.340 <0.820
10/24/2006 303 178 <35.8 22.7 3.42 1.72 2.92]
3/15/2007 133 454 <37.0 3.79 <0.420 0.770J <0.450
9/11/2007 507 525 76.2] 78.7 5.24 9.22 16.2
6/4/2008 999 185 116 4.66 2.74 30.9 8.96
8/26/2008 1,220 360 136 24.7 11.5 5.64 31.4
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TABLE 2

GROUND WATER ANALYTICAL DATA, TOTAL PETROLEUM HYDROCARBONS AS GASOLINE, DIESEL, AND MOTOR OIL,
BENZENE, TOLUENE, ETHYLBENZENE, AND XYLENES

Former Mobil Bulk Terminal

2423 Lind Avenue SW, Renton, Washington

NWTPH-Dx NWTPH-Dx
Diesel Range Heavy Oil Range Ethyl Total
NWTPH-Gx [1] (C12-C24) [2] (C24-C40) [2] Benzene [3] Toluene [3] Benzene [3] Xylenes [3]
Monitoring Well Sample Date pg/L pg/L pg/L pg/L pg/L pg/L pg/L
Cleanup Level [4] 800 /1000 * 500 500 5 1000 700 1000
HA-6 1/27/1993 - - - - - - -
3/12/1993 - - - - - - -
4/14/1993 63,000 - - 1,400 9,300 1,200 10,000
12/15/1993 59,000 - - 1,400 1,400 7,400 10,000
11/4/1994 53,000 - - 960 2,700 790 9,500
2/22/1995 - - - - - - -
5/15/1995 - - - - - - -
6/16/1995 - - - - - - -
10/20/1995 - - - - - - -
4/4/1996 - - - - - - -
4/16/1996 - - - - - - -
5/10/1996 - - - - - - -
5/15/1996 - - - - - - -
5/22/1996 - - - - - - -
6/5/1996 - - - - - - -
6/24/1996 - - - - - - -
7/15/1996 - - - - - - -
8/23/1996 - - - - - - -
9/18/1996 - - - - - - -
1/3/1997 - - - - - - -
3/12/1997 - - - - - - -
4/2/1997 - - - - - - -
5/1/1997 - - - - - - -
8/19/1997 - - - - - - -
8/26/1997 - - - - - - -
9/17/1997 43,100 25,100 <500 934 973 922 7,670
5/1/1998 43,000 24,000 <5,000 1,100 1,200 1,300 8,700
7/30/1999 47,000 16,000 <2,000 950 360 1,500 8,300
5/22/2000 37,000 10,000 <4,000 870 430 1,500 6,800
5/22/2001 38,000 14,000 <2,000 820 370 1,600 8,000
6/5/2002 36,000 5,800 990J 650 210 1,700 7,100
5/28/2003 32,000 4,100 5,400J 590 210 1,200 5,900
6/16/2004 52,000 41,000 <2,500 590 330 1,300 8,500
6/20/2005 18,000 11,000 <960 330 150 690 2,800
6/7/2006 18,600 3,700j 106J 345 189 1,040 2,900
10/24/2006 19,000 2,670j <71.4uj 422 172 948 2,570
3/15/2007 17,700 3,290 <74.0 409 209 1,170 4,300
9/11/2007 19,800 2,600 52.6 471 197 1,360 2,200
6/3/2008 24,900 2,120 165 365 304 1,550 4,330
8/26/2008 22,800 1,420 48.8] 349 237 1,320 2,470
E:\2008 Letters and Reports\13042.01\
Page 16 of 30 Reports\Annual\Tables\Tables.xls

Mar 31, 2009



TABLE 2

GROUND WATER ANALYTICAL DATA, TOTAL PETROLEUM HYDROCARBONS AS GASOLINE, DIESEL, AND MOTOR OIL,
BENZENE, TOLUENE, ETHYLBENZENE, AND XYLENES

Former Mobil Bulk Terminal

2423 Lind Avenue SW, Renton, Washington

Monitoring Well

Sample Date

NWTPH-Gx [1]
pg/L

NWTPH-Dx

Diesel Range

(C12-C24) [2]
pg/L

NWTPH-Dx
Heavy Oil Range
(C24-C40) [2]
pg/L

Benzene [3]
pg/L

Toluene [3]
pg/L

Ethyl
Benzene [3]
po/L

Total
Xylenes [3]
po/L

Cleanup Level [4]

HA-7

1/27/1993

800/1000 *

500

500

1000

700

1000

3/12/1993

4/14/1993

6/30/1993

12/15/99

2/8/1994

8/12/1994

9/21/1994

11/4/1994

12/23/1994

2/3/1995

2/22/1995

3/24/1995

4/27/1995

5/15/1995

6/16/1995

8/25/1995

10/20/1995

4/4/1996

4/16/1996

5/10/1996

5/15/1996

5/22/1996

6/5/1996

6/24/1996

7/15/1996

8/23/1996

9/18/1996

1/3/1997

3/12/1997

4/2/1997

5/1/1997

7/8/1997

8/19/1997

8/26/1997

9/18/1997

4/30/1998

7/29/1999

17,000

16,000

<10,000

5/22/2000

7,000

9,200

<4,000

5/22/2001

4,700

7,100

<2,000

6/5/2002

8,800

4,100

<470

5/28/2003

11,000

9,000

<960

100

6/15/2004

8,500

3,400

<490

48

6/20/2005

740

1,500

<200

6/7/2006

<40

14,700

1,610

<0.280

10/24/2006

537

1,040j

408]

4.32

3/15/2007

3,880

3,270

<181

30.0

9/11/2007

9,440

4,300

<41.0

31.8

504

6/3/2008

13,700

4,270

357

70.6

1,430

8/26/2008

6,940

4,410

137]

317

928
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TABLE 2

GROUND WATER ANALYTICAL DATA, TOTAL PETROLEUM HYDROCARBONS AS GASOLINE, DIESEL, AND MOTOR OIL,
BENZENE, TOLUENE, ETHYLBENZENE, AND XYLENES

Former Mobil Bulk Terminal

2423 Lind Avenue SW, Renton, Washington

NWTPH-Dx NWTPH-Dx
Diesel Range Heavy Oil Range Ethyl Total
NWTPH-Gx [1] (C12-C24) [2] (C24-C40) [2] Benzene [3] Toluene [3] Benzene [3] Xylenes [3]
Monitoring Well Sample Date pg/L pg/L pg/L pg/L pg/L pg/L pg/L
Cleanup Level [4] 800 /1000 * 500 500 5 1000 700 1000
HA-8 1/27/1993 - - - - - - -
3/12/1993 - - - - - - -
4/14/1993 8,100 - - 140 150 200 1,100
12/15/1993 3,200 - - 100 68 11 390
11/4/1994 610 - - 25 2.9 15 54
2/22/1995 - - - - - - -
6/16/1995 - - - - - - -
10/20/1995 - - - - - - -
4/4/1996 - - - - - - -
4/16/1996 - - - - - - -
5/1/1997 - - - - - - -
8/26/1997 - - - - - - -
9/18/1997 2,840 6,760 2,360 29.2 11.9 19.8 239
5/1/1998 4,300 14,000 19,000 110 130 190 600
7/29/1999 6,000 2,200 <200 37 30 140 1,000
5/22/2000 1,100 810 700 13 9.7 28 170
5/22/2001 650 800 350J 15 3.8 26 95
6/5/2002 1,200 3,000 1,100 6.8 4.4 31 160
5/28/2003 67,000 1,800 530 11,000 16,000 1,100 5,400
6/15/2004 LPH LPH LPH LPH LPH LPH LPH
6/20/2005 LPH LPH LPH LPH LPH LPH LPH
6/6/2006 LPH LPH LPH LPH LPH LPH LPH
10/23/2006 LPH LPH LPH LPH LPH LPH LPH
3/14/2007 LPH LPH LPH LPH LPH LPH LPH
9/11/2007 4,230 31,000 1,270J 2,360 7,210 408 2,310
6/3/2008 43,800 2,250 719 3,730 14,800 956 4,650
8/26/2008 34,600 2,620 778 3,770 10,700 763 3,750
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TABLE 2

GROUND WATER ANALYTICAL DATA, TOTAL PETROLEUM HYDROCARBONS AS GASOLINE, DIESEL, AND MOTOR OIL,
BENZENE, TOLUENE, ETHYLBENZENE, AND XYLENES

Former Mobil Bulk Terminal

2423 Lind Avenue SW, Renton, Washington

NWTPH-Dx NWTPH-Dx
Diesel Range Heavy Oil Range Ethyl Total
NWTPH-Gx [1] (C12-C24) [2] (C24-C40) [2] Benzene [3] Toluene [3] Benzene [3] Xylenes [3]
Monitoring Well Sample Date pg/L pg/L pg/L pg/L pg/L pg/L pg/L
Cleanup Level [4] 800 /1000 * 500 500 5 1000 700 1000
HA-9 1/27/1993 - - - - - - -
3/12/1993 - - - - - - -
4/14/1993 74,000 - - 1,700 2,000 2,100 14,000
12/15/1993 50,000 - - 990 1,300 130 9,300
11/4/1994 55,000 - - 570 91 1,200 8,200
2/22/1995 - - - - - - -
6/16/1995 - - - - - - -
10/20/1995 - - - - - - -
4/4/1996 - - - - - - -
4/16/1996 - - - - - - -
4/2/1997 - - - - - - -
5/1/1997 - - - - - - -
9/18/1997 21,800 6,100 <1,000 142 22.8 372 2,460
4/29/1998 32,000 44,000 <25,000 410 60 1,200 4,500
7/28/1999 - - - - - - -
5/24/2000 7,400 12,000 3,400 310 21 320 380
5/23/2001 3,400 15,000 <2,000 290 15 290 490
6/4/2002 12,000 5,300 1,000 530 13 810 910
5/28/2003 9,500 3,800 <1,100 310 6.3 610 190
6/17/2004 4,300 - - 250 2.1 280 6.8
6/20/2005 4,800 15,000 1,800J 220 2.4 260 5.8
6/6/2006 3,750j 3,220 337u 177 3.58 435 420
10/24/2006 7,050 3,080 248 248 2.58 580 8.43
3/15/2007 6,360 3,100 <82.2 245 5.66 468 8.72
9/11/2007 5,600 4,290 702 399 10.1 345 50.0
6/4/2008 5,870 1,340 165J 130 4.37 141 10.8
8/27/2008 5,730 3,160 705 388 7.34 277 13.0
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TABLE 2

GROUND WATER ANALYTICAL DATA, TOTAL PETROLEUM HYDROCARBONS AS GASOLINE, DIESEL, AND MOTOR OIL,
BENZENE, TOLUENE, ETHYLBENZENE, AND XYLENES
Former Mobil Bulk Terminal
2423 Lind Avenue SW, Renton, Washington

NWTPH-Dx NWTPH-Dx
Diesel Range Heavy Oil Range Ethyl Total
NWTPH-Gx [1] (C12-C24) [2] (C24-C40) [2] Benzene [3] Toluene [3] Benzene [3] Xylenes [3]
Monitoring Well Sample Date pg/L pg/L pg/L pg/L pg/L pg/L pg/L
Cleanup Level [4] 800 /1000 * 500 500 5 1000 700 1000
HA-10 1/27/1993 - - - - - - -
3/12/1993 - -- -- - - - -
4/14/1993 77,000 - - 540 4,600 1,800 12,000
12/15/1993 24,000 - - 430 410 1,400 3,800
11/4/1994 - - - - - - -
2/22/1995 - - - - - - -
6/16/1995 - - - - - - -
10/20/1995 - - - - - - -
4/4/1996 - - - - - - -
4/16/1996 - - - - - - -
7/15/1996 - - - - - - -
4/2/1997 - - - - - - -
5/1/1997 - - - - - - -
5/23/2001 Well not sampled, bai -- -- -- -- -- --
6/6/2002 8,900 - - 44 66 530 1,600
5/27/2003 Well not sampled, bai -- -- -- -- -- --
6/17/2004 Well not sampled, bai - - - -- - --
6/21/2005 3,500 - - 23 7 170 320
6/6/2006 852 999 97.5 52.6 5.50J 63.7 19.1]
10/24/2006 2,280 - - 36.2 <0.220 474 99.4
3/15/2007 4,590 1,610 371 49.8 13.2 332 425
9/12/2007 Insufficient groundwa -- -- -- -- -- --
6/4/2008 4,710 - - 16.1 7.79 175 283
8/27/2008 2,160 2,400 510 5.61 5.32 344 39.2
HA-11 1/27/1993 - - - - - - -
3/12/1993 -- - -- - - -- -
4/14/1993 29,000 - - 910 42 820 3,700
12/15/1993 5,300 - - 360 160 98 780
11/4/1994 13,000 - - 610 190 300 1,900
2/22/1995 -- - -- - - - -
6/16/1995 - - - - - - -
10/20/1995 -- - -- - - - -
4/4/1996 - - - - - - -
4/16/1996 -- - -- - - - -
4/2/1997 - - - - - - -
5/1/1997 -- - -- - - - -
4/29/1998 4,600 4,200 1,800 230 28 100 520
7/28/1999 - - - - - - -
5/24/2000 13,000 3,300 1,400 710 200 450 2,300
5/23/2001 6,100 - - 570 83 280 910
6/4/2002 3,000 - - 660 18 100 450
5/27/2003 16,000 - - 1,400 74 560 2,300
DRY - - - - - - -
6/21/2005 4,100 - - 500 6.6 150 460
6/7/2006 8,760 3,320j 147) 662 17.0 443 1,420
10/24/2006 7,410 3,560 1,370 1,510 12.2 385 710
3/15/2007 5,180 3,700 508 504 8.96 294 842
9/12/2007 Insufficient groundwa -- -- -- -- -- --
6/4/2008 4,290 - - 602 4.46 159 415
8/25/2008 Insufficient groundwa -- -- -- -- -- --
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TABLE 2

GROUND WATER ANALYTICAL DATA, TOTAL PETROLEUM HYDROCARBONS AS GASOLINE, DIESEL, AND MOTOR OIL,
BENZENE, TOLUENE, ETHYLBENZENE, AND XYLENES

Former Mobil Bulk Terminal

2423 Lind Avenue SW, Renton, Washington

Mar 31, 2009

NWTPH-Dx NWTPH-Dx
Diesel Range Heavy Oil Range Ethyl Total
NWTPH-Gx [1] (C12-C24) [2] (C24-C40) [2] Benzene [3] Toluene [3] Benzene [3] Xylenes [3]
Monitoring Well Sample Date pg/L pg/L pg/L pg/L pg/L pg/L pg/L
Cleanup Level [4] 800 /1000 * 500 500 5 1000 700 1000
HA-12 1/27/1993 - - - - - - -
3/12/1993 - - - - - - -
4/14/1993 <50 -- - 1.3 <0.50 <0.50 <1.0
12/15/1993 700 - - 6.0 5.7 16 170
11/4/1994 300 - - 2.2 1.6 1.8 9.7
2/22/1995 - - - - - - -
6/16/1995 - - - - - - -
10/20/1995 - - - - - - -
4/4/1996 - - - - - - -
4/16/1996 - - - - - - -
5/1/1997 - - - - - - -
8/26/1997 - - - - - - -
9/18/1997 139 6,350 <500 1.05 <0.50 <0.50 1.9
5/1/1998 <50 <80 780 0.3 0.5 0.3 15
7/29/1999 <48 180J 200 3 0.8J <0.2 1.3]
5/22/2000 <48 250 520 1.2 0.24) <0.2 <0.6
5/22/2001 <48 410 <200 3.7 0.24) <0.2 <0.6
6/5/2002 <48 130J <95 0.31J <0.2 <0.2 <0.6
5/28/2003 <48 280 610 0.4 <0.2 <0.2 <0.6
6/16/2004 <48 490 250J 4.5 0.3] <0.2 0.8J
6/21/2005 <48 180J <100 0.3] <0.2 0.5J <0.6
6/7/2006 <40 165 70.1] <0.290 <0.280 <0.340 <0.820
10/24/2006 58.2Ju 103 564 4.85 1.60 0.860J 0.870J
3/15/2007 71.6J 90.3J <37.0 <0.330 <0.420 0.530J 0.630J
9/11/2007 72.6] 283 181 <0.330 <0.420 <0.420 <0.450
6/4/2008 110 228 316 0.310J <0.280 0.570J 1.05J
8/27/2008 <43.0 584 722 <0.270 1.23 0.380J <0.860
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TABLE 2

GROUND WATER ANALYTICAL DATA, TOTAL PETROLEUM HYDROCARBONS AS GASOLINE, DIESEL, AND MOTOR OIL,
BENZENE, TOLUENE, ETHYLBENZENE, AND XYLENES

Former Mobil Bulk Terminal

2423 Lind Avenue SW, Renton, Washington

NWTPH-Dx NWTPH-Dx
Diesel Range Heavy Oil Range Ethyl Total
NWTPH-Gx [1] (C12-C24) [2] (C24-C40) [2] Benzene [3] Toluene [3] Benzene [3] Xylenes [3]
Monitoring Well Sample Date pg/L pg/L pg/L pg/L pg/L pg/L pg/L
Cleanup Level [4] 800 /1000 * 500 500 5 1000 700 1000
HA-13 1/27/1993 - - - - - - -
3/12/1993 - - - - - - -
4/14/1993 <50 -- -- <0.50 <0.50 <0.50 <1.0
12/15/1993 <50 -- -- <0.50 <0.50 <0.50 <1.0
11/4/1994 <50 -- -- <0.50 1.4 <0.50 3.0
2/22/1995 - - - - - - -
6/16/1995 - - - - - - -
10/20/1995 - - - - - - -
4/4/1996 - - - - - - -
4/16/1996 - - - - - - -
5/1/1997 - - - - - - -
9/18/1997 59 310 <500 <0.50 <0.50 <0.50 <1.0
4/30/1998 <250 <250 <500 <1.0 1.00 <1.0 <3.0
7/28/1999 - - - - - - -
5/22/2000 <48 130J 450J <0.2 <0.2 <0.2 <0.6
5/22/2001 <48 86J <200 <0.2 <0.2 <0.2 <0.6
6/4/2002 <48 <84 <110 <0.2 <0.2 <0.2 <0.6
5/27/2003 7,100 84J <96 43 290 120 840
6/16/2004 <48 <77 <96 <0.2 <0.2 <0.2 <0.6
6/21/2005 <48 230J <200 <0.2 <0.2 0.5J 0.27J
6/7/2006 <40 163 329 <0.290 <0.280 <0.340 <0.820
10/24/2006 100 <37.8 <37.8 7.34 1.83 0.770J 0.750J
3/15/2007 63.6J 59.7J 110 <0.330 <0.420 <0.420 0.500J
9/11/2007 47.5] - - 0.580J <0.420 <0.420 0.700J
6/4/2008 52.3] 41.1) 58.9] <0.270 <0.280 0.410J <0.860
8/27/2008 57.7] 34.1] 53.9] <0.270 0.920J 0.240J <0.860
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TABLE 2

GROUND WATER ANALYTICAL DATA, TOTAL PETROLEUM HYDROCARBONS AS GASOLINE, DIESEL, AND MOTOR OIL,
BENZENE, TOLUENE, ETHYLBENZENE, AND XYLENES

Former Mobil Bulk Terminal

2423 Lind Avenue SW, Renton, Washington

NWTPH-Dx NWTPH-Dx
Diesel Range Heavy Oil Range Ethyl Total
NWTPH-Gx [1] (C12-C24) [2] (C24-C40) [2] Benzene [3] Toluene [3] Benzene [3] Xylenes [3]
Monitoring Well Sample Date pg/L pg/L pg/L pg/L pg/L pg/L pg/L
Cleanup Level [4] 800 /1000 * 500 500 5 1000 700 1000
HA-14 1/27/1993 - - - - - - -
3/12/1993 - - - - - - -
4/14/1993 5,300 - - 400 22 290 1,000
12/15/1993 <50 -- -- <0.50 <0.50 <0.50 <1.0
11/4/1994 180 - - 5 1.8 3.9 11
2/22/1995 - - - - - - -
6/16/1995 - - - - - - -
10/20/1995 - - - - - - -
4/4/1996 - - - - - - -
4/16/1996 - - - - - - -
5/1/1997 - - - - - - -
9/18/1997 324 972 752 6.45 1.06 7.98 9.17
4/30/1998 1,800 460 <500 210 15 190 100
7/29/1999 4,700 1,100 <200 450 38 710 120
5/22/2000 3,700 1,100 520J 470 26 760 63
5/22/2001 890 430 230J 120 5.5 200 10
6/4/2002 2,200 1,400 1,000 380 16.0 470 32
5/27/2003 860 300 220J 91 2.7 140 11
6/16/2004 220J 780 280J 56 2.6 52 5
6/21/2005 1,200 660 390J 260 5.8 250 18
6/7/2006 <40 - -- <0.290 <0.280 0.560J <0.820
10/24/2006 288 - - 12.3 2.06 9.60 1.42)
3/15/2007 121 187 50.1J 4.09 <0.420 4.99 0.610J
9/11/2007 628 - - 92.8 1.30 157 3.45
6/4/2008 529 1,150 1,820 30.1 0.780J 67.5 1.71)
8/27/2008 350 513 863 315 2.25 72.1 2.63]
HB-1 12/7/1993 61 -- -- <0.50 <0.50 0.14 0.12
DISCONTINUED SAMPL - - - - - - -
HB-2 12/7/1993 68 - - 0.092 <0.50 0.17 0.13
DISCONTINUED SAMPY - - - - - - -
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TABLE 2

GROUND WATER ANALYTICAL DATA, TOTAL PETROLEUM HYDROCARBONS AS GASOLINE, DIESEL, AND MOTOR OIL,
BENZENE, TOLUENE, ETHYLBENZENE, AND XYLENES

Former Mobil Bulk Terminal

2423 Lind Avenue SW, Renton, Washington

Monitoring Well

Sample Date

NWTPH-Gx [1]
pg/L

NWTPH-Dx

Diesel Range

(C12-C24) [2]
pg/L

NWTPH-Dx
Heavy Oil Range
(C24-C40) [2]
pg/L

Benzene [3]
pg/L

Toluene [3]
pg/L

Ethyl
Benzene [3]
po/L

Total
Xylenes [3]
po/L

Cleanup Level [4]

R-1

1/27/1993

800/1000 *

500

500

1000

700

1000

3/12/1993

6/30/1993

12/15/1993

2/8/1994

7/8/1994

8/12/1994

9/21/1994

11/4/1994

12/23/1994

2/3/1995

2/22/1995

3/24/1995

4/27/1995

5/15/1995

6/16/1995

8/25/1995

9/26/1995

10/20/1995

4/4/1996

4/16/1996

5/10/1996

5/15/1996

5/22/1996

6/5/1996

6/24/1996

7/15/1996

8/23/1996

9/18/1996

1/3/1997

3/12/1997

4/2/1997

7/8/1997

8/26/1997

9/17/1997

4/30/1998

5/24/2001

6/5/2002

5/27/2003

6/20/2005

6/6/2006

10/23/2006

3/14/2007

9/11/2007

6/4/2008

8/25/2008
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TABLE 2

GROUND WATER ANALYTICAL DATA, TOTAL PETROLEUM HYDROCARBONS AS GASOLINE, DIESEL, AND MOTOR OIL,
BENZENE, TOLUENE, ETHYLBENZENE, AND XYLENES

Former Mobil Bulk Terminal

2423 Lind Avenue SW, Renton, Washington

Monitoring Well

Sample Date

NWTPH-Gx [1]
pg/L

NWTPH-Dx

Diesel Range

(C12-C24) [2]
pg/L

NWTPH-Dx
Heavy Oil Range
(C24-C40) [2]
pg/L

Benzene [3]
pg/L

Toluene [3]
pg/L

Ethyl
Benzene [3]
po/L

Total
Xylenes [3]
po/L

Cleanup Level [4]

R-2

1/27/1993

800/1000 *

500

500

1000

700

1000

3/12/1993

12/15/1993

11/4/1994

2/22/1995

5/15/1995

6/16/1995

9/26/1995

10/20/1995

4/4/1996

4/16/1996

5/10/1996

5/15/1996

5/22/1996

6/5/1996

6/24/1996

7/15/1996

8/23/1996

9/18/1996

1/3/1997

3/12/1997

4/2/1997

7/8/1997

8/19/1997

9/17/1997

4/30/1998

5/24/2001

6/5/2002

5/27/2003

6/20/2005

6/6/2006

10/23/2006

3/14/2007

9/11/2007

6/4/2008

8/5/2008
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TABLE 2

GROUND WATER ANALYTICAL DATA, TOTAL PETROLEUM HYDROCARBONS AS GASOLINE, DIESEL, AND MOTOR OIL,
BENZENE, TOLUENE, ETHYLBENZENE, AND XYLENES
Former Mobil Bulk Terminal
2423 Lind Avenue SW, Renton, Washington

NWTPH-Dx NWTPH-Dx
Diesel Range Heavy Oil Range Ethyl Total
NWTPH-Gx [1] (C12-C24) [2] (C24-C40) [2] Benzene [3] Toluene [3] Benzene [3] Xylenes [3]
Monitoring Well Sample Date pg/L pg/L pg/L pg/L pg/L pg/L pg/L
Cleanup Level [4] 800 /1000 * 500 500 5 1000 700 1000
W-1 1/27/1993 - -- - - N -
3/12/1993 -- -- - - - = -
4/14/1993 - - -- - - - -
6/30/1993 -- -- - - - = -
12/15/1993 -- - - - - = —
2/8/1994 -- -- - - - = -
7/8/1994 -- - - - - - —
8/12/1994 -- -- - - - = -
9/21/1994 -- - - - - - —
11/4/1994 - - -- - - -- --
12/23/1994 -- - - - - = —
2/3/1995 -- -- - - - = -
2/22/1995 -- - - - - - —
3/24/1995 -- -- - - - = -
4/27/1995 -- - - - - - —
5/15/1995 -- -- - - - = -
6/16/1995 -- - - - - - —
8/25/1995 -- -- - - - = -
10/20/1995 -- - - - - = —
4/4/1996 -- -- - - - = -
4/16/1996 -- - - - - - —
5/10/1996 -- -- - - - = -
5/15/1996 -- - - - - - —
5/22/1996 -- -- - - - = -
6/5/1996 -- - - - - - —
6/24/1996 -- -- - - - = -
7/15/1996 -- - - - - = —
8/23/1996 -- -- - - - = -
9/18/1996 -- - - - - = —
1/3/1997 -- -- - - - = -
3/12/1997 -- - - - - - —
4/2/1997 -- -- - - - = -
5/1/1997 -- - - - - = —
8/19/1997 -- -- - - - = -
9/17/1997 -- - - - - = —
4/30/1998 -- -- - - - = -
7/28/1999 -- - - - - - —
5/23/2000 190,000 160,000 <100,000 34,000 42,000 3,600 23,000
5/24/2001 LPH LPH LPH LPH LPH LPH LPH
6/5/2002 130,000 79,000 <9,400 17,000 27,000 2,700 19,000
5/29/2003 170,000 79,000 <4,800 20,000 25,000 3,400 23,000
6/16/2004 LPH LPH LPH LPH LPH LPH LPH
6/20/2005 93,000 120,000 <11,000 12,000 13,000 1,600 12,000
6/7/2006 69,500 7,500 337 8,680 6,260 726 8,240
10/23/2006 91,700 9,070 <183 14,500 8,400 2,420 20,800
3/14/2007 70,300 16,100 <740 8,920 2,800 1,010 17,600
3/14/2007(Dup) 63,200 11,000 <370 9,340 3,010 1,130 19,200
9/11/2007 Insufficient groundwg - -- - - - -
6/4/2008 81,900 23,900 1,370 14,600 697 1,510 17,100
8/25/2008 Insufficient groundwg -- -- - - - -
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TABLE 2

GROUND WATER ANALYTICAL DATA, TOTAL PETROLEUM HYDROCARBONS AS GASOLINE, DIESEL, AND MOTOR OIL,
BENZENE, TOLUENE, ETHYLBENZENE, AND XYLENES

Former Mobil Bulk Terminal

2423 Lind Avenue SW, Renton, Washington

Monitoring Well

Sample Date

NWTPH-Gx [1]
pg/L

NWTPH-Dx

Diesel Range

(C12-C24) [2]
pg/L

NWTPH-Dx
Heavy Oil Range
(C24-C40) [2]
pg/L

Benzene [3]
pg/L

Toluene [3]
pg/L

Ethyl
Benzene [3]
po/L

Total
Xylenes [3]
po/L

Cleanup Level [4]

W-2

1/27/1993

800/1000 *

500

500

1000

700

1000

3/12/1993

4/14/1993

6/30/1993

12/15/1993

2/8/1994

7/8/1994

8/12/1994

9/21/1994

11/4/1994

12/23/1994

2/3/1995

2/22/1995

3/24/1995

4/27/1995

5/15/1995

6/16/1995

8/25/1995

10/20/1995

4/4/1996

4/16/1996

5/10/1996

5/15/1996

5/22/1996

6/5/1996

6/24/1996

7/15/1996

8/23/1996

9/18/1996

1/3/1997

3/12/1997

4/2/1997

5/1/1997

8/19/1997

9/18/1997

393,000

85,200

19,200

19,400

11,700

18,000

4/30/1998

7/29/1999

110,000

36,000

<10,000

12,000

11,000

13,000

5/23/2000

85,000

50,000

<20,000

15,000

19,000

10,000

5/24/2001

25,000

30,000

13,000

7,600

3,000

4,400

6/5/2002

LPH

LPH

LPH

LPH

LPH

LPH

5/28/2003

98,000

28,000

7,800J

16,000

15,000

12,000

6/15/2004

85,000

460,000

<50,000

21,000

5,700

8,700

6/22/2005

50,000

73,000

<4,000

11,000

2,000

6,900

6/6/2006

34,400

5,880

283Ju

6,640

1,660

4,760

10/23/2006

53,000

5,800

<183

12,500

3,470

8,220

10/23/2006 (Dup)

60,800

5,890

<183

12,000

2,840

7,420

3/14/2007

51,800

12,400

<370

9,060

1,840

10,500

9/11/2007

42,900

5,780

<100

14,000

572

3,040

6/3/2008

51,900

46,300

3,330J

15,100

215

3,510

8/27/2008

49,000

5,050

363J

18,700

147

3,630
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TABLE 2

GROUND WATER ANALYTICAL DATA, TOTAL PETROLEUM HYDROCARBONS AS GASOLINE, DIESEL, AND MOTOR OIL,
BENZENE, TOLUENE, ETHYLBENZENE, AND XYLENES

Former Mobil Bulk Terminal

2423 Lind Avenue SW, Renton, Washington

NWTPH-Dx NWTPH-Dx
Diesel Range Heavy Oil Range Ethyl Total
NWTPH-Gx [1] (C12-C24) [2] (C24-C40) [2] Benzene [3] Toluene [3] Benzene [3] Xylenes [3]
Monitoring Well Sample Date pg/L pg/L pg/L pg/L pg/L pg/L pg/L
Cleanup Level [4] 800 /1000 * 500 500 5 1000 700 1000
W-3 1/27/1993 - - - - - - -
3/12/1993 - - - - - - -
4/14/1993 91,000 - - 2,000 4,800 2,700 15,000
12/15/1993 45,000 - - 670 1,300 580 8,300
11/4/1994 39,000 - - 520 190 630 5,100
2/22/1995 - - - - - - -
6/16/1995 - - - - - - -
10/20/1995 - - - - - - -
4/4/1996 - - - - - - -
4/16/1996 - - - - - - -
5/10/1996 - - - - - - -
5/15/1996 - - - - - - -
5/22/1996 - - - - - - -
6/5/1996 - - - - - - -
6/24/1996 - - - - - - -
7/15/1996 - - - - - - -
9/18/1996 - - - - - - -
1/3/1997 - - - - - - -
4/2/1997 - - - - - - -
5/1/1997 - - - - - - -
9/17/1997 105,000 15,000 <500 2,820 8,730 1,570 11,500
4/29/1998 54,000 18,000 <5,000 920 850 2,000 10,000
7/30/1999 48,000 48,000 <10,000 2,900 1,900 1,800 6,900
5/23/2000 34,000 19,000 <10,000 910 180 1,400 4,900
5/22/2001 19,000 28,000 <10,000 890 36 1,100 2,200
6/4/2002 17,000 36,000 <4,800 1,900 45 640 2,300
5/28/2003 16,000 55,000 <4,800 500 32 600 740
6/16/2004 LPH LPH LPH LPH LPH LPH LPH
6/21/2005 9,100 10,000 <980 790 15 470 490
6/6/2006 13,400 3,090 153u 1,880 25.1 640 821
10/24/2006 12,200 2,300 <35.2 933 21.3 293 638
10/24/2006 (Dup) 9,520 2,050 <36.9 877 18.3 301 535
3/14/2007 9,370 2,200 <185 687 18.9 286 446
9/12/2007 9,180 2,940 40.0J 614 13.1 397 437
6/4/2008 13,000 2,210 46.9] 727 149 576 724
6/4/2008 (Dup) 12,400 1,980 42.2] 753 230 519 686
8/26/2008 14,600 3,240 46.8] 763 176 564 1,450
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TABLE 2

GROUND WATER ANALYTICAL DATA, TOTAL PETROLEUM HYDROCARBONS AS GASOLINE, DIESEL, AND MOTOR OIL,
BENZENE, TOLUENE, ETHYLBENZENE, AND XYLENES
Former Mobil Bulk Terminal
2423 Lind Avenue SW, Renton, Washington

NWTPH-Dx NWTPH-Dx
Diesel Range Heavy Oil Range Ethyl Total
NWTPH-Gx [1] (C12-C24) [2] (C24-C40) [2] Benzene [3] Toluene [3] Benzene [3] Xylenes [3]
Monitoring Well Sample Date pg/L pg/L pg/L pg/L pg/L pg/L pg/L
Cleanup Level [4] 800 /1000 * 500 500 5 1000 700 1000
W-4 1/27/1993 - - - - - - -
3/12/1993 - - - - - - -
4/14/1993 130,000 - - 2,600 7,800 2,800 20,000
12/15/1993 180,000 - - 3,200 2,700 11,000 18,000
11/4/1994 - - - - - - -
2/22/1995 - - - - - - -
6/16/1995 - - - - - - -
10/20/1995 - - - - - - -
4/4/1996 - - - - - - -
4/16/1996 - - - - - - -
5/10/1996 - - - - - - -
5/15/1996 - - - - - - -
5/22/1996 - - - - - - -
6/5/1996 - - - - - - -
6/24/1996 - - - - - - -
7/15/1996 - - - - - - -
1/3/1997 - - - - - - -
4/2/1997 - - - - - - -
5/1/1997 - - - - - - -
9/17/1997 114,000 276,000 <500 1,750 <100 1,480 8,490
4/29/1998 84,000 250,000 <20,000 2,400 120 1,600 8,000
7/30/1999 53,000 42,000 <10,000 2,100 100 1,900 6,300
5/23/2001 LPH LPH LPH LPH LPH LPH LPH
6/4/2002 35,000 59,000 6,800J 2,300 32 1,800 3,500
5/28/2003 32,000 26,000 1,600J 800 22 1,500 1,000
6/15/2004 LPH LPH LPH LPH LPH LPH LPH
6/21/2005 23,000 110,000 <19,000 1,200 11 1,400 200
6/6/2006 9,180 4,620 411 1,230 184 1,010 674
10/24/2006 17,200 5,570 <70.5 1,520 8.34 1,490 18.9
3/14/2007 10,100 4,820 <185 422 11.0 456 148
9/12/2007 Insufficient groundwa -- -- -- -- -- --
6/4/2008 10,600 4,870 110J 941 343 714 58.0
8/26/2008 11,700 15,100 1,810 1,370 20.1 750 39.5
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TABLE 2

GROUND WATER ANALYTICAL DATA, TOTAL PETROLEUM HYDROCARBONS AS GASOLINE, DIESEL, AND MOTOR OIL,
BENZENE, TOLUENE, ETHYLBENZENE, AND XYLENES
Former Mobil Bulk Terminal
2423 Lind Avenue SW, Renton, Washington

NWTPH-Dx NWTPH-Dx
Diesel Range Heavy Oil Range Ethyl Total
NWTPH-Gx [1] (C12-C24) [2] (C24-C40) [2] Benzene [3] Toluene [3] Benzene [3] Xylenes [3]
Monitoring Well Sample Date pg/L pg/L pg/L pg/L pg/L pg/L pg/L
Cleanup Level [4] 800 /1000 * 500 500 5 1000 700 1000
Notes
Data prior to 2006 was collected and reported by Kleinfelder. Data Qualifiers (analytical laboratory data qualifiers in upper case, data validation qualifiers in lower case)
Bold data indicates concentrations above MTCA Method A cleanup levels Jor j = Estimated value. The analyte was positively identified, but the associated numerical result is an estimate.
u = Not detected (data validation qualifier only)

[1] Northwest Method Total Petroleum Hydrocarbons - Gasoline range uj = Not detected. The associated numerical value is an estimate of the Method Detection Limit (data validation qualifier only).
[2] Northwest Method Total Petroleum Hydrocarbons - Diesel and Heavy Oil range r = Data rejected. The presence or absence of the analyte cannot be verified (data validation qualifier only).

[3] EPA Method 8020 prior to 2006, Method 8260B starting with 2006
[4] MTCA Method A Cleanup Levels

" = Not Analyzed

"<" = Concentration less than laboratory detection limit listed

* = Total petroleum hydrocarbons as gasoline cleanup levels for ground water is 800 pg/L if benzene is present, or 1,000 pg/L if benzene is not present
Hg/L = micrograms per liter

Dup = duplicate sample

EPA = United States Environmental Protection Agency

LPH = liquid phase hydrocarbons present; not sampled

MTCA = Model Toxics Control Act

E:\2008 Letters and Reports\13042.01\
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TABLE 3

GROUND WATER ANALYTICAL DATA,
METHYL TERTIARY BUTYL ETHER AND ETHANOL
Former Mobil Bulk Terminal
2423 Lind Avenue SW, Renton, Washington

Monitoring Sample MTBE [1] Ethanol [2]
Well Date ug/L ug/L
B-1 5/1/1998 6 --
5/23/2000 <0.30 <200
5/24/2001 <0.3 --
6/5/2002 <0.3 <200
5/29/2003 <20 <200
6/15/2004 <20 <200
6/20/2005 <5.0 <200
6/6/2006 <0.320 <45.1
10/24/2006 <0.310 <62
3/14/2007 <0.310 <62.0
9/12/2007 <0.310 <62.0
6/4/2008 <0.420 <74.4
8/27/2008 <0.420 <74.4
B-2 4/29/1998 <500 -=
7/30/1999 <200 <200
5/23/2000 <200 880
5/24/2001 LPH LPH
5/24/2001 LPH LPH
6/5/2002 LPH LPH
5/29/2003 130 <200
6/15/2004 <200 <200
6/20/2005 LPH LPH
6/6/2006 LPH LPH
10/23/2006 22.1 <62
3/14/2007 26.7 <62.0
9/11/2007 20.2 <62.0
6/4/2008 6.41 <74.4
8/27/2008 4.10 <74.4
8/27/2008 (Dup) 4.19 <74.4
B-3 6/5/2002 LPH LPH
6/15/2004 LPH LPH
6/20/2005 LPH LPH
6/6/2006 LPH LPH
10/23/2006 LPH LPH
3/14/2007 LPH LPH
9/11/2007 LPH LPH
B-3A 6/4/2008 67.7 <74.4
8/27/2008 93.6 <74.4

E:\2008 Letters and Reports\13042.01\
Mar 31, 2009 Page 1 of 10 Reports\Annual\Tables\Tables.xls



Mar 31, 2009

TABLE 3

GROUND WATER ANALYTICAL DATA,

METHYL TERTIARY BUTYL ETHER AND ETHANOL
Former Mobil Bulk Terminal

2423 Lind Avenue SW, Renton, Washington

E:\2008 Letters and Reports\13042.01\

Monitoring Sample MTBE [1] Ethanol [2]
Well Date ug/L ug/L
B-4 7/29/1999 <6 <200
5/23/2000 <15 <200
5/23/2001 <10 <200
6/5/2002 LPH LPH
5/29/2003 <50 <200
6/15/2004 LPH LPH
6/20/2005 LPH LPH
6/6/2006 LPH LPH
10/23/2006 LPH LPH
3/14/2007 LPH LPH
9/11/2007 <0.310 <62.0
6/3/2008 <0.420 <74.4
8/27/2008 <0.420 <74.4
B-5 4/29/1998 100 --
7/29/1999 <2 --
5/23/2000 <5.0 <200
5/23/2001 <15 <200
6/5/2002 <5.0 <200
5/29/2003 <20 <200
6/15/2004 <50 <200
6/22/2005 <5.0 <200
6/6/2006 <0.320 <45.1
10/23/2006 0.770J <62
3/14/2007 1.41 <62.0
3/14/2007 (dup) 1.53 <62.0
9/11/2007 <0.310 144
6/3/2008 0.610J <74.4
8/27/2008 <0.420 <74.4
B-6 9/17/1997 <200 <200
4/29/1998 210 --
7/29/1999 <3 --
5/24/2001 <20 -=
6/5/2002 LPH LPH
5/29/2003 <50 <200
6/15/2004 <100 8,400
6/21/2005 <10 <200
6/6/2006 <0.320 <45.1
10/23/2006 0.780J <62
3/14/2007 0.540J <62.0
9/11/2007 0.470J <62.0
6/4/2008 2.31 <74.4
8/27/2008 0.770J <74.4
Page 2 of 10
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Mar 31, 2009

TABLE 3

GROUND WATER ANALYTICAL DATA,

METHYL TERTIARY BUTYL ETHER AND ETHANOL
Former Mobil Bulk Terminal

2423 Lind Avenue SW, Renton, Washington

E:\2008 Letters and Reports\13042.01\

Monitoring Sample MTBE [1] Ethanol [2]
Well Date ug/L ug/L
D-4 6/7/2006 <0.320 <45.1
10/23/2006 -- --
3/15/2007 <0.310 <62.0
9/11/2007 Insufficient groundwater to sample
6/4/2008 Insufficient groundwater to sample
8/26/2008 <0.420 <74.4
D-5 3/14/2007 Insufficient groundwater to sample
9/11/2007 Insufficient groundwater to sample
6/4/2008 Insufficient groundwater to sample
8/26/2008 Insufficient groundwater to sample
D-6 4/30/1998 0.5 --
5/23/2000 3.8 <200
5/23/2001 <10 <200
6/5/2002 <2.0 <200
5/27/2003 <0.3 <200
6/15/2004 <5.0 <200
6/22/2005 <1.0 <200
6/7/2006 <0.320 <45.1
10/23/2006 <0.310 <62
10/23/2006 <0.310 <62.0
3/14/2007 0.670J <62.0
9/11/2007 0.650J <62.0
6/3/2008 0.540J <74.4
8/27/2008 0.600J <74.4
D-7 4/30/1998 12 --
5/23/2000 <0.3 <200
5/23/2001 <0.3 <200
6/4/2002 <0.3 <200
5/27/2003 <5.0 <200
6/15/2004 <10 <200
6/22/2005 <0.3 <200
6/7/2006 <0.320 <45.1
10/24/2006 <0.310 <62
3/14/2007 <0.310 <62.0
9/12/2007 <0.310 <62.0
6/3/2008 <0.420 <74.4
8/27/2008 <0.420 <74.4
Page 3 of 10
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Mar 31, 2009

TABLE 3

GROUND WATER ANALYTICAL DATA,

METHYL TERTIARY BUTYL ETHER AND ETHANOL
Former Mobil Bulk Terminal

2423 Lind Avenue SW, Renton, Washington

Monitoring Sample MTBE [1] Ethanol [2]
Well Date ug/L ug/L
HA-1 4/29/1998 <0.3 -

5/24/2000 <0.3 <200
5/23/2001 <0.3 <200
6/4/2002 <0.3 <200
5/28/2003 <0.3 <200
6/15/2004 <0.3 <200
6/22/2005 <0.3 <200
6/7/2006 <0.320 <45.1
6/7/2006 (Dup) <0.320 <45.1
10/24/2006 <0.310 <62
3/14/2007 <0.310 <62.0
9/12/2007 <0.310 <62.0
6/3/2008 <0.420 <74.4
8/26/2008 <0.420 75.2]
HA-2 9/18/1997 <100 <10
5/5/1998 90 <200
7/30/1999 <6 -
5/23/2000 <3.0 <200
5/23/2001 <3.0 <200
6/4/2002 <3.0 <200
5/27/2003 <50 <200
6/16/2004 <20 <200
6/21/2005 <10 <200
6/6/2006 <0.320 <45.1
10/24/2006 <0.310 <62
3/15/2007 5.09 <62.0
9/12/2007 0.480J <62.0
6/4/2008 <0.420 <74.4
8/27/2008 <0.420 <74.4
HA-3 4/30/1998 13 -
5/23/2000 <0.3 <200
5/23/2001 <0.3 <200
6/4/2002 <1 <200
5/27/2003 <10 <200
6/15/2004 -- -
6/22/2005 <1.0 -
6/7/2006 <0.320 <45.1
10/23/2006 -- -
3/15/2007 <0.310 <62.0
9/12/2007 Insufficient groundwater to sample
6/2/2008 Insufficient groundwater to sample
8/25/2008 Insufficient groundwater to sample
E:\2008 Letters and Reports\13042.01\
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Mar 31, 2009

TABLE 3

GROUND WATER ANALYTICAL DATA,

METHYL TERTIARY BUTYL ETHER AND ETHANOL

Former Mobil Bulk

Terminal

2423 Lind Avenue SW, Renton, Washington

Monitoring Sample MTBE [1] Ethanol [2]
Well Date ug/L ug/L
HA-4 4/30/1998 <1.0 <200

5/22/2000 <0.3 <200
5/23/2001 <0.3 <200
6/4/2002 <0.3 <200
5/27/2003 <0.3 <200
6/16/2004 <0.3 <200
6/22/2005 <0.3 <200
6/7/2006 - --
10/24/2006 <0.310 <62
3/15/2007 <0.310 <62.0
9/12/2007 <0.310 <62.0
6/4/2008 <0.420 <74.4
8/26/2008 <0.420 <74.4
HA-5 9/18/1997 5.46 <10,000
5/1/1998 5
7/29/1999 <0.3 <200
5/22/2000 <0.3 <200
5/22/2001 <0.3 <200
6/5/2002 <1.0 <200
5/28/2003 <5.0 <200
6/16/2004 <0.3 <200
6/20/2005 <0.3 <200
6/7/2006 <0.320 <45.1
10/24/2006 <0.310 <62
3/15/2007 <0.310 <62.0
9/11/2007 <0.310 <62.0
6/4/2008 <0.420 <74.4
8/26/2008 <0.420 <74.4
HA-6 9/17/1997 <200 <100
5/1/1998 100 --
7/30/1999 <8 <200
5/22/2000 <10 <200
5/22/2001 <10 <200
6/5/2002 <10 <200
5/28/2003 <50 <200
6/16/2004 <50 <200
6/20/2005 <20 <200
6/7/2006 <0.320 <45.1
10/24/2006 <0.310 <62
3/15/2007 <0.310 <62.0
9/11/2007 <0.310 <62.0
6/3/2008 <0.420 <74.4
8/26/2008 <0.420 <74.4
E:\2008 Letters and Reports\13042.01\
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Mar 31, 2009

TABLE 3

GROUND WATER ANALYTICAL DATA,

METHYL TERTIARY BUTYL ETHER AND ETHANOL

Former Mobil Bulk

Terminal

2423 Lind Avenue SW, Renton, Washington

Monitoring Sample MTBE [1] Ethanol [2]
Well Date ug/L ug/L
HA-7 7/29/1999 <5 <200

5/22/2000 <5.0 <200
5/22/2001 <15 <200
6/5/2002 <10 <200
5/28/2003 <20 <200
6/15/2004 <50 <200
6/20/2005 <2.0 <200
6/7/2006 <0.320 <45.1
10/24/2006 <0.310 <62
3/15/2007 <0.310 <62.0
9/11/2007 <0.310 <62.0
6/3/2008 <0.420 <74.4
8/26/2008 <0.420 <74.4
HA-8 9/18/1997 <10 <10,000
4/29/1998 12
7/29/1999 <0.3 <200
5/22/2000 <0.3 <200
5/22/2001 <0.3 <200
6/5/2002 <0.3 <200
5/28/2003 <50 <200
6/15/2004 LPH LPH
6/20/2005 LPH LPH
6/6/2006 LPH LPH
10/23/2006 LPH LPH
3/14/2007 LPH LPH
9/11/2007 <0.310 <62.0
6/3/2008 <0.420 <74.4
8/26/2008 <0.420 <74.4
HA-9 9/18/1997 61.4 <10,000
4/29/1998 50 <200
5/24/2000 <0.3 <200
5/23/2001 <0.3 <200
6/4/2002 <10 <200
5/28/2003 <20 <200
6/17/2004 <5.0 <200
6/20/2005 <5.0 <200
6/6/2006 <0.320 <45.1
10/24/2006 <0.310 <62
3/15/2007 <0.310 <62.0
9/12/2007 <0.310 <62.0
6/4/2008 <0.420 <74.4
8/27/2008 <0.420 <74.4
E:\2008 Letters and Reports\13042.01\
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Mar 31, 2009

TABLE 3

GROUND WATER ANALYTICAL DATA,

METHYL TERTIARY BUTYL ETHER AND ETHANOL

Former Mobil Bulk

Terminal

2423 Lind Avenue SW, Renton, Washington

E:\2008 Letters and Reports\13042.01\

Monitoring Sample MTBE [1] Ethanol [2]
Well Date ug/L ug/L
HA-10 6/6/2002 <15 <200
6/21/2005 <5.0 <200
6/6/2006 <0.320 <451
10/24/2006 <0.310 <45.1
3/15/2007 <0.310 <62.0
9/12/2007 Insufficient groundwater to sample
6/4/2008 <0.420 <74.4
8/27/2008 <0.420 <74.4
HA-11 4/29/1998 4 --
5/24/2000 <0.3 <200
5/23/2001 <1.0 <200
6/5/2002 4.5] <200
5/27/2003 <10 <200
6/15/2004 -- --
6/21/2005 <5.0 <200
6/7/2006 0.880J <100
10/24/2006 <0.310 <62
3/15/2007 0.550J <62.0
9/12/2007 Insufficient groundwater to sample
6/4/2008 0.890J | <74.4
8/27/2008 Insufficient groundwater to sample
HA-12 9/18/1997 <2 <10,000
5/1/1998 1 <200
7/29/1999 <0.3 -=
5/22/2000 <0.3 <200
5/22/2001 <0.3 <200
6/5/2002 <0.3 <200
5/28/2003 <0.3 <200
6/16/2004 <0.3 <200
6/21/2005 <0.3 <200
6/7/2006 <0.320 <45.1
10/24/2006 <0.310 <62
3/15/2007 <0.310 <62.0
9/11/2007 <0.310 <62.0
6/4/2008 <0.420 <74.4
8/27/2008 <0.420 <74.4
Page 7 of 10
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Mar 31, 2009

TABLE 3

GROUND WATER ANALYTICAL DATA,

METHYL TERTIARY BUTYL ETHER AND ETHANOL

Former Mobil Bulk

Terminal

2423 Lind Avenue SW, Renton, Washington

E:\2008 Letters and Reports\13042.01\

Monitoring Sample MTBE [1] Ethanol [2]
Well Date ug/L ug/L
HA-13 9/18/1997 <2 <10,000
5/1/1998 <1 <200
5/22/2000 <0.3 <200
5/22/2001 <0.3 <200
6/4/2002 <0.3 <200
5/27/2003 <10 <200
6/16/2004 <0.3 <200
6/21/2005 <0.3 <200
6/7/2006 <0.320 <45.1
10/24/2006 <0.310 <62
3/15/2007 <0.310 <62.0
9/11/2007 <0.310 <62.0
6/4/2008 <0.420 <74.4
8/27/2008 <0.420 <74.4
HA-14 9/18/1997 15.6 <10,000
5/1/1998 21 <200
7/29/1999 <0.3 <200
5/22/2000 <5.0 <200
5/22/2001 <0.3 <200
6/4/2002 <15 <200
5/27/2003 <5.0 <200
6/16/2004 <1.0 <200
6/21/2005 <5.0 <200
6/7/2006 <0.320 <45.1
10/24/2006 <0.310 <62
3/15/2007 <0.310 <62.0
9/11/2007 <0.310 <62.0
6/4/2008 <0.420 <74.4
8/27/2008 <0.420 <74.4
W-1 5/23/2000 560 <200
5/24/2001 LPH LPH
6/5/2002 <100 <200
5/27/2003 <30 <200
6/16/2004 LPH LPH
6/20/2005 <100 <200
6/7/2006 48.5 134
10/23/2006 33.6 <62
3/14/2007 54.9 <62.0
3/14/2007 (Dup) 46.0 <62.0
9/12/2007 Insufficient groundwater to sample
6/4/2008 70.8 | <74.4
8/27/2008 Insufficient groundwater to sample
Page 8 of 10
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Mar 31, 2009

TABLE 3

GROUND WATER ANALYTICAL DATA,

METHYL TERTIARY BUTYL ETHER AND ETHANOL
Former Mobil Bulk Terminal

2423 Lind Avenue SW, Renton, Washington

E:\2008 Letters and Reports\13042.01\

Monitoring Sample MTBE [1] Ethanol [2]
Well Date ug/L ug/L
W-2 7/29/1999 <8 -

5/23/2000 <100 <200
5/24/2001 40 -
6/5/2002 LPH LPH
5/29/2003 <100 <200
6/15/2004 <500 <200
6/22/2005 <50 <200
6/6/2006 15.6 <45.1
10/23/2006 21.7 <62
10/23/2006 (Dup) 18.4 <62
3/14/2007 6.09 <62.0
9/11/2007 45.3 <62.0
6/3/2008 23.2 <74.4
8/27/2008 24.0 <74.4
W-3 9/18/1997 <1000 <500,000
4/29/1998 60 <200
7/30/1999 <3 -
5/23/2000 <15 <200
5/22/2001 <15 <200
6/4/2002 <5 <200
5/28/2003 <20 <200
6/16/2004 LPH LPH
6/21/2005 <20 <200
6/6/2006 <0.320 <45.1
10/24/2006 <0.310 <62
10/24/2006 (Dup) <0.310 <62
3/14/2007 <0.310 <62.0
9/12/2007 <0.310 <62.0
6/4/2008 <0.420 <74.4
6/4/2008 (Dup) <0.420 <74.4
8/26/2008 <0.420 <74.4
W-4 4/29/1998 40 -
7/30/1999 <3 -
5/23/2001 LPH LPH
6/4/2002 <6 <200
5/28/2003 <10 <200
6/15/2004 LPH LPH
6/21/2005 <10 <200
6/6/2006 <0.320 <45.1
10/24/2006 <0.310 <62
3/14/2007 <0.310 <62.0
9/12/2007 Insufficient groundwater to sample
6/4/2008 0.850J <74.4
8/26/2008 1.21 <74.4
Page 9 of 10
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Mar 31, 2009

TABLE 3

GROUND WATER ANALYTICAL DATA,

METHYL TERTIARY BUTYL ETHER AND ETHANOL

Former Mobil Bulk

2423 Lind Avenue SW, Renton, Washington

Terminal

Monitoring Sample
Well Date

MTBE [1]
Ho/L

Ethanol [2]
po/L

Notes

[1] Methyl tertiary butyl ether analyzed by EPA Method 8020A (modified) through 2005;

beginning in 2006, methy tertiary butyl ether analyzed by EPA Method 8260B

[2] Ethanol per EPA Method 8000A prior to 2006, Method 8260B starting in 2006

Data Qualifiers (analytical laboratory data qualifiers in upper case, data validation qualifiers in

lower case)

J or j = Estimated value. The analyte was positively identified, but the associated numerical

result is an estimate.

"<" = Concentration less than detection limit listed
Hg/L = micrograms per liter

Dup = duplicate sample

EPA = United States Environmental Protection Agency
LPH = liquid phase hydrocarbons present; not sampled

Page 10 of 10
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TABLE 4

COMPLIANCE DATA REPORTED FOR KING COUNTY DISCHARGE AUTHORIZATION #264-03
JANUARY 2007 TO JUNE 2009
Former Mobil Bulk Terminal
2423 Lind Avenue SW, Renton, Washington

Benzene | Ethylbenzene | Toluene | Fats, Oils, and Grease | Discharge Volume
Month (ug/L) (ug/L) (ug/L) (mg/L) (gallons)
January 2007 8,416
February 2007 73,074
March 2007 2.32 0.940 0.420 ND 10,503
April 2007 25,383
May 2007 213,409
June 2007 83,621
July 2007 29,430
August 2007 32,041
September 2007 28,458
October 2007 ND 0.570 0.520 1.77 38,078
November 2007 41,938
December 2007 35,101
January 2008 39,724
February 2008 42,133
March 2008 40,719
April 2008 0.540J ND 0.330J ND 53,227
May 2008 45,073
June 2008 52,285
July 2008 33,769
August 2008 21,478
September 2008 40,353
October 2008 47,280
November 2008 ND ND ND ND 39,275
December 2008 32,064
January 2009 125,808
February 2009 99,610
March 2009 115,596
April 2009 82,732
May 2009 <0.270 < 0.240 < 0.280 < 0.800 89,981
June 2009 103,305

Notes

Discharge limits are 130 pg/L for benzene, 1,400 pg/L for ethylbenzene, 1,500 pg/L for toluene, and 100 mg/L for fats, oils, and grease.

Hg/L = micrograms per liter
mg/L = milligrams per liter

J = estimated
ND = non-detect

September 28, 2009
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Source:
Base Map from USGS Renton, Washington, FIGURE 1
7.5 Minute Topographic Quadrangle (1994)
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Notes:

1. All locations and dimensions are approximate.

2. Base map information and monitoring well location
survey data from Secor, 2007.

3. Monitoring well B-3 destroyed and monitoring well
B-3A installed November 2007.

4. Recovery well R-2 and wells W-3 and W-4 destroyed
in November 2008. Recovery well R-2A and trench
cleanouts W-3A and W-4A installed November 2008.

5. Trench 2 as shown is the new configuration following
the trench upgrade work in November and December
2008.
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1. All locations and dimensions are approximate.

2. Base map information and monitoring well location
survey data from Secor, 2007.

3. Monitoring well B-3 destroyed and monitoring well
B-3A installed November 2007.

4. Recovery well R-2 and wells W-3 and W-4 destroyed
in November 2008. Recovery well R-2A and trench
cleanouts W-3A and W-4A installed November 2008.

5. Trench 2 as shown is the new configuration following
the trench upgrade work in November and December
2008.
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FIGURE 4
DISSOLVED HYDROCARBON CONCENTRATIONS
IN GROUND WATER, 2007 TO 2008
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NOTES:

1. MINIMUM COMPACTION OF 90% TESTED PER ASTM D1557/D2922/D3017.

2. ACF 200 WOVEN POLYPROPYLENE GEOTEXTILE. PROTRUDING
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3. 3/4" CLASS 2 AGGREGATE BASE.

4. BASE OF TRENCH EXCAVATED TO TOP OF THE NATIVE SILT/ CLAY SOIL.
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HANCOR| 90 DEGREE ELBOW FITTING

FIGURE 5
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FIGURE 6
TRENCH 2 UPGRADE STARTUP DATA
DECEMBER 17 - 18, 2008
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APPENDIX A

State Environmental Policy Act Environmental
Checklist



WAC 197-11-960 Environmental checklist.
ENVIRONMENTAL CHECKLIST
Purpose of checklist:

The State Environmental Policy Act (SEPA), chapter 43.21C RCW, requires all governmental agencies to consider the
environmental impacts of a proposal before making decisions. An environmental impact statement (EIS) must be prepared for
all proposals with probable significant adverse impacts on the quality of the environment. The purpose of this checklist is to
provide information to help you and the agency identify impacts from your proposal (and to reduce or avoid impacts from the
proposal, if it can be done) and to help the agency decide whether an EIS is required.

Instructions for applicants:

This environmental checklist asks you to describe some basic information about your proposal. Governmental agencies
use this checklist to determine whether the environmental impacts of your proposal are significant, requiring preparation of an
EIS. Answer the questions briefly, with the most precise information known, or give the best description you can.

You must answer each question accurately and carefully, to the best of your knowledge. In most cases, you should be
able to answer the questions from your own observations or project plans without the need to hire experts. If you really do not
know the answer, or if a question does not apply to your proposal, write "do not know" or "does not apply." Complete answers
to the questions now may avoid unnecessary delays later.

Some questions ask about governmental regulations, such as zoning, shoreline, and landmark designations. Answer
these questions if you can. If you have problems, the governmental agencies can assist you.

The checklist questions apply to all parts of your proposal, even if you plan to do them over a period of time or on
different parcels of land. Attach any additional information that will help describe your proposal or its environmental effects.
The agency to which you submit this checklist may ask you to explain your answers or provide additional information
reasonably related to determining if there may be significant adverse impact.

Use of checklist for nonproject proposals:

Complete this checklist for nonproject proposals, even though questions may be answered "does not apply.” IN
ADDITION, complete the SUPPLEMENTAL SHEET FOR NONPROJECT ACTIONS (part D).

For nonproject actions, the references in the checklist to the words "project,
be read as "proposal,” "proposer,” and "affected geographic area,"” respectively.

applicant,” and "property or site" should

A. BACKGROUND

1. Name of proposed project, if applicable: Interim Remedial Measure

2. Name of applicant: ExxonMobil Qil Corporation (ExxonMobil)

3. Address and phone number of applicant and contact person:

Joseph A. Abel

1001 Wampanoag Trail

Riverside, Rl 02915

(401) 434-7356

4. Date checklist prepared: 6/9/2009

5. Agency requesting checklist: State of Washington, Department of Ecology

6. Proposed timing or schedule (including phasing, if applicable): Start Date: November 1987

7. Do you have any plans for future additions, expansion, or further activity related to or connected with this proposal? If yes,
explain.
No.



8. List any environmental information you know about that has been prepared, or will be prepared, directly related to this
proposal.
None.

9. Do you know whether applications are pending for governmental approvals of other proposals directly affecting the property
covered by your proposal? If yes, explain.
No.

10. List any government approvals or permits that will be needed for your proposal, if known.
Puget Sound Air Pollution Control Agency Order to Construct, Install, or Establish.

King County Industrial Waste Program, Major Discharge Authorization

11. Give brief, complete description of your proposal, including the proposed uses and the size of the project and site. There are
several questions later in this checklist that ask you to describe certain aspects of your proposal. You do not need to repeat those
answers on this page. (Lead agencies may modify this form to include additional specific information on project description.)

A subsurface petroleum recovery and ground water extraction and treatment system was installed by ExxonMobil in response to
the State of Washington’s Enforcement Order No. DE 87-N301 issued in 1987. The system consists of two subsurface recovery
trenches with a recovery well in each trench. A total fluids pump and product recovery pump was installed in each recovery
well. Product is pumped to an onsite storage tank for disposal, and total fluids are pumped through an oil/water separator and
then through an air stripping tower for treatment prior to discharge to the site’s wastewater collection system. The system has
been in operation from 1987 to the present.

Ecology, ExxonMobil and ConocoPhillips are presently entering an Agreed Order under the Model Toxics Control Act
(MTCA). This SEPA checklist is being done in accordance with the implementation of ExxonMobil’s (and ConocoPhillip’s)
remedial systems under a MTCA interim action to be formalized in the Agreed Order.

12. Location of the proposal. Give sufficient information for a person to understand the precise location of your proposed
project, including a street address, if any, and section, township, and range, if known. If a proposal would occur over a range of
area, provide the range or boundaries of the site(s). Provide a legal description, site plan, vicinity map, and topographic map, if
reasonably available. While you should submit any plans required by the agency, you are not required to duplicate maps or
detailed plans submitted with any permit applications related to this checklist.

ConocoPhillips — Renton Terminal
2423 Lind Avenue SW

Renton, WA 98053

King County

TO BE COMPLETED BY APPLICANT EVALUATION FOR
AGENCY USE ONLY



B. ENVIRONMENTAL ELEMENTS

1. Earth

a. General description of the site (circle one): Flat, rolling;-hithy,-steep-slopes-mountainous;

b. What is the steepest slope on the site (approximate percent slope)? Does not apply.
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c. What general types of soils are found on the site (for example, clay, sand, gravel, peat,
muck)? If you know the classification of agricultural soils, specify them and note any prime
farmland.

Sand and clay.

d. Are there surface indications or history of unstable soils in the immediate vicinity? If so,
describe.

No.

e. Describe the purpose, type, and approximate quantities of any filling or grading proposed.
Indicate source of fill.

Does not apply.

f. Could erosion occur as a result of clearing, construction, or use? If so, generally describe.
No.

g. About what percent of the site will be covered with impervious surfaces after project
construction (for example, asphalt or buildings)?

Does not apply.

h. Proposed measures to reduce or control erosion, or other impacts to the earth, if any:
Does not apply.

a. Air

a. What types of emissions to the air would result from the proposal (i.e., dust, automobile,
odors, industrial wood smoke) during construction and when the project is completed? If
any, generally describe and give approximate quantities if known.

Benzene, toluene, ethylbenzene, and xylenes less than 15 pounds per day in accordance with the Puget Sound Air Pollution

Control Agency Order of Approval to Construct, Install, or Establish.

b. Are there any off-site sources of emissions or odor that may affect your proposal? If so,
generally describe.

No.
c. Proposed measures to reduce or control emissions or other impacts to air, if any:
Does not apply.
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3. Water

a. Surface:

1) s there any surface water body on or in the immediate vicinity of the site (including
year-round and seasonal streams, saltwater, lakes, ponds, wetlands)? If yes, describe type
and provide names. If appropriate, state what stream or river it flows into.

Wetlands to the west of the property flow to the Green River.

2) Will the project require any work over, in, or adjacent to (within 200 feet) the described
waters? If yes, please describe and attach available plans.

Yes. A recovery trench was installed 50 feet to the southeast of the wetlands at the northwest boundary of the site.

3) Estimate the amount of fill and dredge material that would be placed in or removed
from surface water or wetlands and indicate the area of the site that would be affected.
Indicate the source of fill material.

Does not apply.

4) Will the proposal require surface water withdrawals or diversions? Give general
description, purpose, and approximate quantities if known.

Yes. Storm water runoff flowing in the drainage ditch near the recovery trench at the north end of the site was diverted

around the trench area during construction.

5) Does the proposal lie within a 100-year floodplain? If so, note location on the site plan.
No.

6) Does the proposal involve any discharges of waste materials to surface waters? If so,
describe the type of waste and anticipated volume of discharge.

No.

b. Ground:

1) Will ground water be withdrawn, or will water be discharged to ground water? Give
general description, purpose, and approximate quantities if known.

Ground water is pumped from the recovery trenches as part of the remedial process.

2) Describe waste material that will be discharged into the ground from septic tanks or
other sources, if any (for example: Domestic sewage; industrial, containing the
following chemicals. . . ; agricultural; etc.). Describe the general size of the system, the
number of such systems, the number of houses to be served (if applicable), or the number of animals or humans
the system(s) are expected to serve. Does not apply.
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c. Water runoff (including stormwater):

1) Describe the source of runoff (including storm water) and method of collection
and disposal, if any (include quantities, if known). Where will this water flow?
Will this water flow into other waters? If so, describe.
No runoff from the product recovery and ground water extraction system; aboveground equipment inside
berm and covered by roof

2) Could waste materials enter ground or surface waters? If so, generally describe.
Aboveground equipment located within bermed area to prevent release of waste materials.

d. Proposed measures to reduce or control surface, ground, and runoff water impacts, if any:
Not applicable.

4, Plants

a. Check or circle types of vegetation found on the site: No vegetation on terminal property.

deciduous tree: alder, maple, aspen, other

evergreen tree: fir, cedar, pine, other

shrubs

grass

pasture

crop or grain

wet soil plants: cattail, buttercup, bullrush, skunk cabbage, other

water plants: water lily, eelgrass, milfoil, other

other types of vegetation
b. What kind and amount of vegetation will be removed or altered?
None.

c. List threatened or endangered species known to be on or near the site.
None known.

d. Proposed landscaping, use of native plants, or other measures to preserve or enhance
vegetation on the site, if any:

Does not apply.

5. Animals

a. Circle any birds and animals which have been observed on or near the site or are known to be on or near the site:
None known.

birds: hawk, heron, eagle, songbirds, other:
mammals: deer, bear, elk, beaver, other:
fish: bass, salmon, trout, herring, shellfish, other:

b. List any threatened or endangered species known to be on or near the site. None known.
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c. Is the site part of a migration route? If so, explain.

None known.

d. Proposed measures to preserve or enhance wildlife, if any:
None.

6. Energy and natural resources

a. What kinds of energy (electric, natural gas, oil, wood stove, solar) will be used to meet
the completed project's energy needs? Describe whether it will be used for heating,
manufacturing, etc.

Electric power for product and water pumps and air stripper blower motor.

b. Would your project affect the potential use of solar energy by adjacent properties?
If so, generally describe.

No.

c. What kinds of energy conservation features are included in the plans of this proposal?
List other proposed measures to reduce or control energy impacts, if any:

None.

7. Environmental health

a. Are there any environmental health hazards, including exposure to toxic chemicals, risk
of fire and explosion, spill, or hazardous waste, that could occur as a result of this proposal?
If so, describe.

Potential exposure of volatile organic compounds to workers operating and maintaining the product recovery and ground water

extraction and treatment system

1) Describe special emergency services that might be required.
None.

2) Proposed measures to reduce or control environmental health hazards, if any:
Workers receive 40-hour hazardous waste worker (Hazwoper) safety training. Personal protective equipment as required by the

Site Specific Health and Safety Plan, Work area gas testing in accordance with work permit policies and procedures.

b. Noise

1) What types of noise exist in the area which may affect your project (for example:
traffic, equipment, operation, other)?

None.

2) What types and levels of noise would be created by or associated with the project on a
short-term or a long-term basis (for example: traffic, construction, operation, other)? Indi-
cate what hours noise would come from the site.

Previous short-term noise from construction of recovery trenches (8:00 am to 5:00 pm). On-going noise from
operation of remediation equipment, but remediation equipment noise will not be distinguishable from other
facility operations at the facility boundaries.
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3) Proposed measures to reduce or control noise impacts, if any:
None.

8. Land and shoreline use

a. What is the current use of the site and adjacent properties?
Petroleum products distribution terminal.

b. Has the site been used for agriculture? If so, describe.
No.

c. Describe any structures on the site.
Above-ground storage tanks, truck loading rack, office building.

d. Will any structures be demolished? If so, what?
No.

e. What is the current zoning classification of the site?
Industrial.

f. What is the current comprehensive plan designation of the site?
Does not apply.

g. If applicable, what is the current shoreline master program designation of the site?
Does not apply.

h. Has any part of the site been classified as an "environmentally sensitive" area? If so, specify.
None known.

i. Approximately how many people would reside or work in the completed project?
Does not apply.

j- Approximately how many people would the completed project displace?
None.

k. Proposed measures to avoid or reduce displacement impacts, if any:
Does not apply.
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I.  Proposed measures to ensure the proposal is compatible with existing and projected land
uses and plans, if any: Does not apply.

9. Housing

a. Approximately how many units would be provided, if any? Indicate whether high, middle, or low-income housing.
Does not apply.

b. Approximately how many units, if any, would be eliminated? Indicate whether high,
middle, or low-income housing.

Does not apply.

c. Proposed measures to reduce or control housing impacts, if any:
Does not apply.

10. Aesthetics

a. What is the tallest height of any proposed structure(s), not including antennas; what is
the principal exterior building material(s) proposed?

With a height of approximately 20 feet, the tallest component of the product recovery and ground water extraction and treatment

system is the air stripper tower, the height of which is less than existing petroleum product storage tanks.

b. What views in the immediate vicinity would be altered or obstructed?
None.

c. Proposed measures to reduce or control aesthetic impacts, if any:
Does not apply.

11. Lightand glare

a. What type of light or glare will the proposal produce? What time of day would it mainly
occur?

None.

b. Could light or glare from the finished project be a safety hazard or interfere with views?
Does not apply.

c. What existing off-site sources of light or glare may affect your proposal?
None.

d. Proposed measures to reduce or control light and glare impacts, if any:
Does not apply.
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12. Recreation

a. What designated and informal recreational opportunities are in the immediate vicinity?
None known.

b. Would the proposed project displace any existing recreational uses? If so, describe.
No.

c. Proposed measures to reduce or control impacts on recreation, including recreation opportunities to be provided by
the project or applicant, if any:

Does not apply.

13. Historic and cultural preservation

a. Are there any places or objects listed on, or proposed for, national, state, or local preser-
vation registers known to be on or next to the site? If so, generally describe.

None known.

b. Generally describe any landmarks or evidence of historic, archaeological, scientific, or
cultural importance known to be on or next to the site.

None known.

c. Proposed measures to reduce or control impacts, if any:
Does not apply.

14. Transportation

a. ldentify public streets and highways serving the site, and describe proposed access to the
existing street system. Show on site plans, if any.

Site access is via existing driveway connection to Lind Avenue SW.

b. Issite currently served by public transit? If not, what is the approximate distance to the
nearest transit stop?

Does not apply.

c. How many parking spaces would the completed project have? How many would the
project eliminate?

Does not apply.

d. Will the proposal require any new roads or streets, or improvements to existing roads or
streets, not including driveways? If so, generally describe (indicate whether public or
private).

No.

10



TO BE COMPLETED BY APPLICANT EVALUATION FOR
AGENCY USE ONLY
e. Will the project use (or occur in the immediate vicinity of) water, rail, or air transportation? If so, generally
describe.

No.

f. How many vehicular trips per day would be generated by the completed project? If known, indicate when peak
volumes would occur.

Does not apply.

g. Proposed measures to reduce or control transportation impacts, if any:
Does not apply.

15. Public services

a. Would the project result in an increased need for public services (for example: fire pro-
tection, police protection, health care, schools, other)? If so, generally describe.

No,

b. Proposed measures to reduce or control direct impacts on public services, if any.
Does not apply.

16. Utilities

a. Circle utilities currently available at the site: electricity, natural gas, water, refuse service, telephone, sanitary sewer,

septicsysterm,-other.

b. Describe the utilities that are proposed for the project, the utility providing the service,
and the general construction activities on the site or in the immediate vicinity which might
be needed.

Electricity; Puget Sound Energy; Installation of electrical line branches from existing site electrical service.

C. SIGNATURE

The above answers are true and complete to the best of my knowledge. | understand that the lead
agency is relying on them to make its decision.

oY 10 4T (TR
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TO BE COMPLETED BY APPLICANT EVALUATION FOR
AGENCY USE ONLY

D. SUPPLEMENTAL SHEET FOR NONPROJECT ACTIONS
(do not use this sheet for project actions)

Because these questions are very general, it may be helpful to read them in conjunction
with the list of the elements of the environment.

When answering these questions, be aware of the extent the proposal, or the types of
activities likely to result from the proposal, would affect the item at a greater intensity or
at a faster rate than if the proposal were not implemented. Respond briefly and in general
terms.

1. How would the proposal be likely to increase discharge to water; emissions to air; pro-
duction, storage, or release of toxic or hazardous substances; or production of noise?

Emissions from air stripper will be in compliance with Puget Sound Air Pollution Control Agency Order of Approval to

Construct, Install, or Establish.

Proposed measures to avoid or reduce such increases are:

2. How would the proposal be likely to affect plants, animals, fish, or marine life?

Not applicable.

Proposed measures to protect or conserve plants, animals, fish, or marine life are:

3. How would the proposal be likely to deplete energy or natural resources?

Not applicable.
Proposed measures to protect or conserve energy and natural resources are:

4. How would the proposal be likely to use or affect environmentally sensitive areas or
areas designated (or eligible or under study) for governmental protection; such as parks,
wilderness, wild and scenic rivers, threatened or endangered species habitat, historic or
cultural sites, wetlands, floodplains, or prime farmlands?

Not applicable.

Proposed measures to protect such resources or to avoid or reduce impacts are:

12



TO BE COMPLETED BY APPLICANT EVALUATION FOR
AGENCY USE ONLY
5. How would the proposal be likely to affect land and shoreline use, including whether it
would allow or encourage land or shoreline uses incompatible with existing plans?

Not applicable.

Proposed measures to avoid or reduce shoreline and land use impacts are:

6. How would the proposal be likely to increase demands on transportation or public
services and utilities?

Not applicable.

Proposed measures to reduce or respond to such demand(s) are:

7. ldentify, if possible, whether the proposal may conflict with local, state, or federal laws or requirements for the
protection of the environment.

Not applicable.

13
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OPERATION AND MAINTENANCE MANUAL
SUBSURFACE PETROLEUM RECOVERY SYSTEM
MOBIL BULK STORAGE FACILITY

RENTON, WASHINGTON

INTRODUCTION

The subsurface petroleum recovery System installed at the Renton Bulk
Storage Facility is designed to recover free petroleum product (product)
vhich exists beneath the Storage facility. In general, the system consists
of two gravel-filled trench drains positioned to intercept the natural
groundwvater flow. A Tecovery well is located in each trench drain. Fluid
is extracted by two pumps within each wvell, One pump extracts water,
drawving dowm the fluid levels within the trench drain. The water pump
maintains the ‘groundwater level within the trench at a lower level as
compared with the area adjacent to the trench. This causes groundwater and
free product to flow into the trench and recovery well. A second pump,

equipped with a skimmer inlet, extracts product floating on the water
surface.

Groundwater ex:rae.:ted from the wells is pumped to a . gravity oil/water
Separator, through an air stripping unit, and discharged into the facilicy
clarifier. The oil/vater separator is provided as an emergency backup
System to protect against product passing through the air stripping unit.
The oil/water Separator 1is equipped with a product sensor probe. 84
Product 1s decected within the separator, a signal is sent from the probe
to the control panel to shut the pumping system down. Product pumped from
each well is combined, passed through a flow meter, and emptied into the
facilicy 15,000-gallon storage tank. ‘
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HAINTENANCE SCHEDULE

Recommended maintenance checks and activities are summarized below. We
recommend a logbook be maintained with a1l maintenance observations and
Teadings recorded in the log. Consult the main text of the manual for
specific details regarding the items summarized below.

Daily Monitoring:

© Read and record product meter.

Note unusual increase or decrease in rate of product recovery.
0 Observe HIGH WATER indicator 1lighe,
O Observe HYDROCARBON indicator lighe.

Weekly Monitoring:

0 Measure and record volume of product in recovery tank. Compare change
in volume to volume recorded by meter for same period.

© Read and record Air Stripper temperature and pressure.

Monthly Monitoring:

0 Observe and time Bydropurge and Petropurge pump operating cycles.
Adjust pumps as required.

0 Observe oil/water separator. Clean as required.
Quarterly Monitoring:

© Sample influent to and effluent from the air sé:ippe:. Test samples
for soluble Hydrocarbon concentrations. Sampling should be conducted
BETX §ezo '
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by a qualified technician and the samples should be tested at a
certified laboratory.

-SYSTEM COMPONENTS
The recovery system Components are shown on Figure 1. The system
components consist of a control panel, wells and pumps, piping between the

wells and treatment area, oil/wacer separator, and air stripper.

Control Panels

The recovery System control panels are located at the east end of the
treatment system concrete slab as indicated on Figufc l. The layout of the
panels is showm on Figure 2.

Pump Control Panel

The Pump Control Panel is located as shown on Figﬁre 2. The face of tbe

'panel is showm on Figure 3. The Bydro 1 and Petro 1 correspond to pumps

installed in well R-l and Hydro 2 and Petro 2 correspond to pumps installed
in well R-2. The Hydro designation ind{cates the water pump (Hydropurge)
while the Petro designation indicates the product pump (Petropurge). Each

of the features on the Panel are described below.

Pump on - The correspoﬁding pump is operating when the green indicator
lighe 1s 1lic. The Petropurge (Petro 1 or Petro 2) pump is
equipped with a delayed activation switch., When sufficient
ptoduct ‘1s detected for Petropurge operation, the green
indicator lighet will flash for approximately 30 seconds prior
€0 pump activacion. This feature is intended co prevent
rapid on/off cycling of the Petropurge pump.

Agto - The corresponding pump cycles on and off as dictated by
water and/or’ product. levels detected by the seusor probe.

This is the normal ogeracing position.
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j Off - : The corresponding pump is not operating.
{., Man - The corresponding pump is operating.
Water

! Shuctdown - The water level in the corresponding well is above the
Petropurge intake when the red indicator lighe is 1ie.

Tank Full - The product storage tamk is fyll when the amber indicator
i light 1is 1it (the Renton faciliey Tecovery system is not
: equipped with a product level detector).

I § Auxilfary Control Panel

l ’ The Auxiliary Control Panel i3 located as shown on Figure 2. The face of

the panel is shown on Figure 4. This panel provides controls for the

{. { Transfer Pump and the Air Stripper blower. Each of the features on the
' Panel are described below.

* ——

Transfer
Pump - The blue indicator light is 1it when the Transfer Pump is
{ ' operating,

r - Hand - The Transfer Pump is operating.
Off - The Transfer Pump is off.

Auto - The Transfer Pump is controlled by the float switch in

the oil/water separator. This is the nornxl'ogeracing

Blower - The blue indicator light is 1lit vhen the Alr Stripper blower
! » is operacing.

»-

Off - The Blower {s off,
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Cn -~ The Blower is on. This is the normal operating

position.

High Water - In the event of a malfunction in the Transfer Pump or its
float switch or if the Hydropurge pumps flow rate exceeds
that of the Transfer Pump, a backup float switech in the
oil/water separator shuts_.down the Hydropurge pumps. This
condition 1is indicated when the red indicator light 1s 11,
This light should be observed on a daily basis.

Bydrocarbon - In the event product ig detected in the oil/water separator,
the Hydropurge Pumps are shut down. This condition is
indicated wvhen the red indicator light is 1it. This light
should be observed on a daily basis.

Circuit Breaker Panel

The Circuit Breaker Panel is located as shown on Figure 2. The interior
face of the panel is shown on Figure ;'.(’ Breaker svitchgs correspond to the
items as labeled.

Pumps
HBydropurge /Petropurge

The Hydropurge and Petropurge punps are part of the NEPCCO Petropurge
System. The Pumps and their operation are described onm pages A-l through
A-6 of Appendix A. Installacion and operation of the. Petropurge System are
described on pages A-7 through A-42 of Appendix A. The Hydropurge pump is
Model No. SP2-7. The Petropurge 1s a one-third HP pump.

The opctacidn of the Hydropurge pdnps should be monitored using the
following procedure.
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2)

3)

4)

Once per month, observe and record the length of time of the on and off
cycles of the Hydropurge pumps. This can be dome by ocbserving the
indicator lights on the Pump Control Panel.

If the Hydropurge pumps are completing an on/off cycle in less than S
minutes, :h‘e'pump flow rate should be throttled down using the gate
valve on the Hydropurge line shown on Figure 8. 1In no case should the
Hydropurge flow rate be less than 5 gallons per minute. (The flow rate
may be checked by observing the water level in the oil/water separator
when onme of the Hydropurge pumps is operating and the Transfer pump is
off. An increase in water level in the separator of 1 inch in one
minute is approximately 5 gallons per ainute.) Alternatively, the
Petropurge pump may be lowered, but in no case should the Petropurge
inlet be more than 11.0 feet below the top of the well casing in R-1 or
7.4 feet below the top of the well casing in R-2 (the flow rate and
pump depths given above are the values set at start up of the Tecovery
8ystem, see Figure S5). These minimm levels are required to maintain
sump capacity for cooling of the Bydropurge pumps.

If the Eydropurge pumps do not complete a single "on" cycle within a
30-minute period, the water level in the corresponding well should be
checked and compared with the level of the Petropurge inlet. 1If the
vater level is abéve the Petropurge inlet, the flow rate of the
Bydropurge pump should be increased by opening the gate valve as showm
on Figure 8. The maximum flow rate of the Hydropurge pump is 14
gallons per minute. If, at the maximm flow rate, the water level is
8till above the Petropurge inlet (at sceady-state Acondi:ions. il.e.,
after a period of several days), then raise the Petropurge pump until

the inlet is just above the vater level.

If che flow rate of either Hydropurge pump has been adjusted, the flow
rate of the Transfer pump may require adjustmenc. With boch_ﬂydtopurg&
pumps operating, turn on the Transfer pump and -adjust the flow rate
with the ball valve beyond the pump. The flow race of the Transfer -
pump should be adjusted so thac Ehcrc is a very gi:adual fall in the
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water level in the 0il/Water Separator when both Hydropurge pumps are
operating. Observe the operation of all pumps in the Auto mode for at

least one full cycle after any adjustments.
Transfer Pump

The Transfer Pump 1s mounted on the concrete slab between the 0il/Water
Separator and the Air Stripper. This pump is a one-third HP centrifugal
pump. Specifications and instructions for the pump ‘are given on pages A-43
through A-51 of Appendix A,

The purpose of this pump is to transfer water from the 0il/Water Separator
to the Air Seripper. During normal operation (Auto setting), the Transfer
Pump is controlled with a float switch in the 0il/Water Separator. In the
event of a malfunction in either the float switch or the Transfer Pump or
if the Hydropurge flow rate exceeds the flow rate of the Transfer Pump, a
secondary float switch shuts down the Hydropurge pumps and activates the
indicator 1light on the Auxiliary Control Panel. The Transfer Pump flow
‘raCe should be adjusted as required and as discussed in the

Hydtopurg&/?e:ropurge section.
Well Head

A concrete vault with steel 11d is located at the top of each well. The
typical configuration of the equipment within the well-head vault is shown
on Figure 7.

Piping

Piping from each recovery well follows the routes shown on Figurc‘ l. ALl
of the piping leads to a common ares near the control panel. A piping
detail for che portion above ground is shown on Figure 8. 1In addition, a
Sample port with ball valve is loecaced ia the product line prior to
entering the storage tank, near the southwest cormer of the loading racks.
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The product meter should be read and recorded om a daily basis. The
purpose of this reading, in addition to documenting the amount of product
Tecovered, 1s to monitor activity of the Petropurge pump. If an unusual
increase in the rate of product recovery is observed, this is likely an
indication of a malfunction in the Petropurge system. Regular monitoring
of the flow meter will help prevent accidental overfill of the’ recovery

" tank.

The product recovery tank should be mounitored on a wveekly basis or as
required. The level of product and water should be measured and the amount
of product estimated. The amount of product increase in the tank since the
last measurement should be compared to the amount recorded by the flow
meter during the same period. Because the tank has other sources of fluid
water and/or products besides the Tecovery system, the two values may not
agree. However, the actual amount of product recovered should not be
greater than the ainoun: in the tank. Flow meter volumes more thaa 10
percent greater than volumes estimated in the tank may be an indicacion
that adjustments are required in the B'ydropurge probe.

0il/Vater Separator

The 0il/Water Separator is located as shown on Figure 1. A cut-avay view
of the 0il/Water Separator (looking northwest) is shown on Figure 9. The
purpose of cthe 01l/Water Separator is to collect product :lmdvcrencly
pumped through the Bydropurge pumps prior to passage through the air
stripper. Replacement or cleaning of the packing and costly maintenance
are required if product passes through the air stripper. The Hydropurge
pumps are not designed to pump free produce. As such, this condition is
considered to be a malfunction and the Hydropurge pumps are shut dowm. Th‘
red indicator light on the Auxiliary Control Panel will be 11: if this

condition occurs.

The 0il/Water Separator has a capacity of apptoximcaly 100 gallons. At
Cypical flow rates of 3 to 10 gallons pcr ninu:c. approximate retention .

times are 10 to 30 minuces.
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Within the 0il/Water Separator are two float switches and a hydrocarbon
sensor. One float switch operaces the Transfer Pump and maincains the
water level in the 011/Water Separator within recommended limits. The
second float switch shuets the Hydrogpurge system off {n case of a
malfunction in the Transfer Pump or float switch, or 1if the Hydropurge flow
rate exceeds the Transfer Pump flow rate. The hydrocarbon sensor in the
Separator 1s able to detect a minimum thickness layer of 1/8 inch. This
corresponds to approximately 1/3 gallon.

The interior of the 0i1/Water Separator should be inspected approximately
once a month. The float switches and product sensor should be cleaned of
scum buildup £o ensure proper operation. An absorbent pad should be used

to remove the buildup of the product film on the water surface.

Alr Stripper

The Air Scripper is located at the west end of the treatment system

. concrete slab as shown on Figure 1. The Air Stripper is shown on Figure

10. Water passes from the Transfer Pump to the top of the stripping
towver. The water trickles downward through the packing while air from the
blower passes upward. Water flows by gravity out of the bottom. Effluent
concentrations of soluble hydrocarbons are expected to be 15 ppb or less.

The viewport on the front of the stripping tower allows visual observation
of the condition of the internal packing. Depending upon the rate of
buildup of deposits on cthe packing, cleaning of the packing may not be

' raquired. Thc air pressure in the sctippci should be monitored on a weekly
'/‘P_a’sj._g,__ A risc in the pressure is indicative of excessive buildup and
" cleaning is required. Bacterial growth on the packing may be removed with

a chlorine treatment of the influent. Inorganic deposits (e.g., .ircn) nay
require acid treatment for removal.

Two sample ports are provided on the back of the stripping tower near the
blover. These ports are provided co sample effluent to test for soluble
hydtpcarbon concentrations. Effluent and influcn: hydro;arbon
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concentrations should be determined on a quarterly basis to monitor the
Stripper performance. A thermometer {g provided on the stripper to monitor
water temperature. The water temperature influences the efficiency of the

stripper at Temoving soluble hydrocarbons. The temperature in the stripper
should be monitored on a wveekly basis.

Manufacturer supplied informacion for Air Stripper components are given on
Pages A~52 through A-54 of Appendix A.

WARRANTY

The following warranty, between SAVA, Inc., and Hare Crowser, Inc., {is
hereby passed through to Mobil 011 Corporation.

Subcontractor (SAVA, 1Inec.) warrants thac all materials and services are
free from defect in material or workmanship and conform strictly to the
specifications of the drawings or samples specified or furnished, subject
to the following requirements and limications.

0 TFor a period of six months following completion of construction,
Subcontractor will repair or replace, at no expense to Hart Crowser or
Client, any and all defects in Subcontractor's workmanship or materials
specified by and supplied by Subcontractor.

© For materials provided by Subcontractor which were explicitly specified
by Hart Crowser or Clieant 38 to specific manufacturer or specific
model, Subcontractor will Pass through any and all warranties provided

by the manufacturer.

Warranties supplied by manufacturers are included with the corresponding
materials in Appendix A.
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This warraney 41s valid for the supplied recovery system only.
wmodification to the recovery system shall void the warraaty.

HFC:sek
FRPREC/JOBS

Any
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Yigure 1. Hydropurge Groundwater
Drawdown Unit
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PETROPURGE SYSTEM

THE HYDROPURGE
GROUNDWATER
DRAWDOWN UNIT

Description: (Refer to Figures 1and 2) !
The function of the Hydropurge Ground-
water Drawdown Unit is to dewater the
recovery well. This creates a “cone of de-
pression” centered at the recovery well,
causing the liquid hydrocarbon contami-
nants within the radius of influence of the
cone to flow toward the recovery well.
(See Figure 1)

The Hydropurge Groundwater Draw-
down Unit consists of the following prin-
ciple parts. (See Figure 1)

(A) Oil/wWater Interface Probe. This
probe senses the oil/water and
controls the Hydropurge stainless
steel pump.

(B) Hydropurge Control Box (one
LED) :

(C) Explosion proof enclosure. This
box contains the printed circuit
control board, circuit breaker, and
power supply. )

(D) Explosion proof receptacle

(E) Stainless steel submersible pump
and motor

(F) Water discharge Hose

(G) Throttling valve assembly

(H) Wire Grip

() Winch Assembly

Deployment: The Qil/Water Interface
Probe (A) contains a 7 pin electronic con-
nector at the end of its graduated cord
(one mark every foot). Plug this connec-
tor into the side of the Hydropurge Con-
trol Box (B). Plug the explosion-proof
plug that comes from explosion-proof
enclosure (C) into the 230 volt, single
phase, 60 hertz, power source. Next plug
the explosion-proof plug from the Hydro-
purge Pump (E) into the explosion-proot
receptacle (D). Now by turning the
switch on the Hydropurge Control Box
(B) to “Hand" for an instant the Hydro-
purge (E) Pump should turn over. Do not
run the pump for more than an instant.
dry; if possible test the pump in a barrel

‘of water or in the recovery well itself. No-

tice the green LED on the Hydropurge

- Control Box will light when the pump is

running.
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A Winch Assembly (I-Figure 2) that
latches onto the side of the well casing
comes with each Hydropurge Ground-
water Drawdown Unit. The winch is used
to raise and lower the Hydropurge Pump
in the well. Also a Wire Grip (H) is pro-
vided to be used to lock the graduated

probe cord at any desired elevation. . ":--

The Hydropurge Pump (E) can now be
lowered to a point usually 2 to 4 feet
from the bottom of the recovery well us-
ing the Winch Assembly (1, Figure 2 .The
Hydropurge Qil/Water Interface Frobe
(A) can then be lowered. into the well.
When the probe is in water, the Hydro-
purge Pump (E) willturn on and begin to
dewater the well, lowering the water ele-
vation. By adjusting the elevation of this
probe (A) in the well, the depth of the
“cone of depression” can be set at any
desired level.

Note: Itis important that the Hydropurge
Pump is properly sized with regard to
flow capacity and total discharge head
in order to function properly in the well.
To check flow from a Hydropurge, pump
water into a 85 gallon drum and take the
time it takes to fill the drum.

The Hydropurge Throttling Valve (G) is
used to smooth out the cycling of the
Hydropurge Pump. Rapid on-off cycling
of the pump can cause excessive wear
and unnecessary maintenance. Gradu-
ally throttle down on this valve until
the pump cycles less than once every
four or five minutes at the desired water
alevation.

Once the “cone of depression” has been
established, a layer of oil should start to
build up in the recovery well.

Figure 3. Petropurge Control Panel, Pump,
&nd Pump Assemgly

J

Figure 4. Petropurge Pump and Suction
Kssembly




Figure 5. Petropurge Control Box and
Enclosure Box

Figure 6. Récovery Tank Overfill
--Control

THE PETROPURGE PUMP

Description: (Refer to Cover Diagram,
- Figures 2 through 9).

The function of the Petropurge Pump is

to separate the liquid petroleum con-

taminants from the groundwater in the

recovery well and pump this oil to a re-

covery tank. The Petropurge Pump con-

~ sists of the following principle parts:

(C) Explosion proof Enclosure

(DY Explosion proof Receptacie
(H) Wire Grips

() Winch Assembly

(J) Petropurge (oil layer) Probe

(K) Recovery Tank Overfill Control
(L) Petropurge Control Box (3 LED's)
(M) Petropurge Pump

(N) Petropurge Discharge Hose
(O) Start Capacitor Box

(P) Petropurge Inlet Check Vaive
(Q) Enclosure Assembly

(R) Printed Circuit Control Module
(S) Circuit Breaker

(T) Power Supply

Deployment: The Petropurge (Qil Layer)
Probe (J) is connected by the 7 pin con-
nector at the end of the probe cord to the
matching connector receptacle on the
side of the Petropurge Control Box (L).
Next plug the power cord coming from
the Enclosure (C) into your power
source. Then plug the power cord from
the Start Capacitor Box (O, Figure 7) into
Explosion proof Receptacle (D). To test
the probe turn it upside down, with the
switch on Control Box (L) in the AUTO
position. The green LED labelled PUMP
ON, on Control Box (L), shouid begin
to flash. This is a test of your probe

circuitry.

The green LED will flash for 30 to 40 sec-

| onds and then the Petropurge Pump Mo-

tor (M) will turn on (steady green light).
Only allow the Pump to run dry for an in-
stant. This will test the pump control cir-
‘cuits. There is a 30 to 40 second delay
built into every Petropurge Pump (M) so
that it will not turn on again for a preset
time interval after it has been turned off

_ by the probe when in the AUTO position.
“The HAND position will override your au-




Attach wire rope to the Petropurge
Pump using hook and bracket as shown

- In Figure 4The Winch Assembly (1) is at-

tached to the well casing or other con-
venient supporting structure at the well.

Refer to Figures 3 and 4 Attach the red
Petropurge Qil Layer Probe (J) to the
Petropurge Discharge Hose ( ¥, using
a worm gear clamp provided with the
probe (see Figure 3). Use the second
worm gear clamp to attach the Inlet
Check Vaive (P) to the hose and probe as
shown. Adjust the Inlet Check Valve
(P) so that the bottom openings in its
screen are lined up with the horizontal
line scratched into the red paint on the
Petropurge Qil Layer Prabe (J). This will
Set your sensors for proper operation.

If you want to have overfill protection for
your recovery tank, insert Recovery Tank
Overfill Control Float (K, Figureg ) into
the top of your recovery tank and con-
nect the 3-Pin Connector at the end of its
cord intn the aooropriate socket in the
side of Control Box (L).

By turning the switch on Control Box (L)
3o the HAND position, you will by-pass
your control circuitry and the Petro-
purge Pump (M) will turn on immediately.
Again, do not run your pump dry for
more than an instant, :

Now you can lower the Petropurge
Pump (M), Petropurge Inlet Check Valve
(P), and Petropurge Probe (J) down the
recovery well using Winch Assembly (I).
Lower the Petropurge Pump (M) until ei-
ther the green LED starts to flash or the
red LED on Petropurge Control Box (L)
comes on. The red light means water is

- approaching the inlet screen of the Inlet

Valve (P) and there is less than 4 inches
of oil in the well.

Figure 7. Petropurge Start Capacitor Box

Figure 8. Enclosure Assembly

S
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Figure 9. Hydropurge Throttling Valve
G

Assembly

(Refer to Cover Diagram)

The Petropurge  Probe (J) should b
set so that the bottom of its tubular cas
is somewhere between the top and bot
tom of the cage of Hydropurge QilfWate
Interface Probe (A). By raising the Petrc
purge Probe (J) above the top of th.
Hydropurge Probe (A) the oil layer thick
ness in the well will be increased so tha
the Petropurge Pump (M) will not turn or
until there is considerably more thar
four inches of oil present.

L Lowering the Petropurge Probe (J) sc

that it is below the Hydropurge Probe (A
will submerge the sensors that detec:
water approaching the Petropurge In-
let Valve (P) in water. This will cause
the red LED to come on and prevent the
Petropurge Pump from turning on even
though more than 4 inches of oil are
present. The oil layer would have to then
build up to such a thickness the hydro-
static pressure developed by the weight
of the oil was enough to depress the oil/
water interface below the Hydropurge
Probe (A) and jmmerse the Petropurge
Probe (J) in oil.

Note: The Petropurge Probe (J) cable is
graduated with marks at every one foot
interval, as is the Hydropurge Probe (A)
cable.

nepcco

Equipment Division
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Foxboro, MA 02035 :
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HYDRCPURGE

Shipment
Inspection

This Grunatfos Submarsible Pump snould remain in its
shipping carton until it is ready o be installed. Tha canon
1S specially designed o protect it from damage. Ouning un-
paciung and pnior 10 installaton, care should be taken that
the pump is not dropped or mishandled:; il a submarsible
pump i3 damaged or bent, misalignment can occur.

mChecklist

1. Condition of the Well

If the pump is 10 be installed in a new well, the well should
be lully developed and bailed or biown Iree ot cuttings and
sand. The staintess steel construction of the Gaypdlos sub-
mersible makas it resistant to abrasion; however, no pump,
made of any material, can forever withstand the dastructive
wear that occurs when constantly pumping sandy wataer.

It this pump is used 10 replace an oil-lilled submaersible
or ciHubricated line-shalt turbing in an existing well, the

Examine the componants carefuily 10 make
sure no damage has occurred (o the p_ump-end,
maotor, cabls or control box during shipment.

The motor is equipped with an electncal cable. Under
0o circumstances should the cable be used to support
the weight of the pump.

You wil find a lcosa dala plate wired to the pump. [t
should be securely mounted at the well or attached 10 the

controd box.

Belore beginning Installation
procedures, the following checks
should be made. They are all
critical for the proper installation
of this submaersible pump.

well must be biown or balled clear of oll.

Detarmine the maximum depih of the weil, and the draw-
down level at the pump'’s maximum capacity. Pump selec-
tion and satting depth should be made based oa this data.

Tha inside diameter of the well casing should be checked
1o ensure that it is not smaller than the size of the pump
and motor,

2. Condition of the Water

Submersible weil pumps are designed for pumping clear,
cold water, Iree of air or gases. Decreased pump perior-
mance and life expectancy can occur if the water is not
¢lear, cold or contains air or gasas.

Maximum water temperature should not exceed
102°F. Special consideration must be given lo the pump
and motor il it is 10 be used to pump water above 102°F,

The Grungios stainless steel submaersible is highly resis.
tant to the normal corrosive environment found in some
waier wells,

If water weil tests delarmineg an excessive or unusual cor.
rosive quality, or axceeds 102°F, contact your Grundios
representative foc information concarning specially de-
signed pumps for these applications. . :

3. Installation Depth

A check shouid be made 1o ensure that the installation
depth of the pump will aiways ba at least three (set Dalow
the maximum drawndown lavel of the well. For flow rates
exceeding 100 gpm, the NPSH may have 10 be considered.
Refer 10 NPSH curves in technical catalog.

The bottom of the motor should never be instalied lower
than the 10p of the well screen or within five leet of the well

bottom. -
i the pump is 10 be installed in a laks, pond, stream,

-tank or larger diameter well, the waler veiocCity passing over

the moior must be sufficient 10 ensure proper motor cook
ing. The minimum walter flow rates which insure proper
cooling for the varicus maotor sizes are listed in Tadble A,

4. Electrical Supply

The mator voltage, phase and Irequency indicated on
the motor nameplale should be checked aganst the actual

Wire Cable

The type of wire used balwasn ihe pump and control

available electrical supply.

EType and Size

tion. The »conduczor*c'an be salid or stranded. The cable

boxes shouid be appraved 10r submaeruidle pump applicas may be individual insulated conductors twisted, insulated
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conductors molded sida by sida in cne llat cabia or insula-
led conduciors wilh a round overail jacket. The insulason
conducior shouid be typa AW, RUW, TW or equivalent and

I ] 4
N Splicing the
byt A Y PR ‘
. tor Cable

and must be done with extreme care.

It the splice is carefully made, il will ba as elticient as any
other portion of the cable, and will be complelely watertight.
There are a number of cable splicing kits avallable loday
- gpoxy-filled, rubber saaled and 50 on. Many perform weil
if the manufacturer's directions are followed carelully. if
one of thase kits is not used, we recommaend the {ollowing
maethod for splicing the motor cable 10 the drop cable:

13 I} I
\‘ :- ”\\
4 | Q¥
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FiG. 4-C FiG. 4-0

The riser pipe should be properly sized and
selected based on estimated flow-rates and
friction-ioss factors. Attaching pump to rises

_ pipe:

A back-up wrench should ba used when the riser pipe
is attached (0 the pump. The pump should only ba gripped
By the {owr fiats on the 10p of the dischargs chambaer. Undar
no circumstances, grip the body of the pump, cable
guard or motoe.

The theeaded end of the lirst section of the riser pipe
or the nipple must not gome it contact with Lthe check
vaive retainar in the discharge chamber 6f lhe pump
when lightened down. i

Installations

must be suitable lor usa with submersibie pumps. Sae
Tabie O lor recommandad sizes af cabie 10r vanous cable
langins.

1 Examine the molor cable and the drop cable carefully
o for damags. '

2 Cut the motor leads off in a staggerad manner. Cut
s Ihe ends ol the drop cable so that tha ends malcn
up with the motor leads. (See Figure 4-A) On single-phase
motors, be sure to match the colors.

Strip back and trim off % inch of insulation trom each
3 o lead, making sure 10 scrape the wira bare 10 oblain
a good connection. Be carelul not to damage the copper
conductor when siripping off the insulation,

Insent a properly sized “'Sta-Kon" lype connector on
4. -sach pair of leads, again making sure that colors are
matched. Using a “Sta-Kon" crimping pliers, indent the
lugs. (See Figure 4-8) Be sure to squeseze down hard on
he pliers, parucularly when using large cable.

Form a piece of slectrical insulation putty lightly
5 e arcund each “Sta-Kon.” The putty shouid overiap
on the insulation of the wire. (See Figure 4-C)

Use a good quality taps, such as “#33 Scolch Water-
6 e proof” or “Plymouth Rubber Company Slipknol
Grey.” Wrap each wire and joint lightly for a distance of
about 2'4 inches on each sids of Ing jont. Make a menumum
of four passes over each jont and overlap each pass ap-
proxumalely one inch 10 3ssure a complelety waterught seal.
(See Figure 4-0)

After the first section of the nser pipa has been attached
10 the pump, the Liting cabie or elevator should be clamped
10 the pipe. Do not clamp the pump. When raising the
pump and riser section, be careful not to place bending
siress on the pump Dy picking it up by the pump-end anly.

Make sure that the elecincal cables are not cut of
damaged in any way when lhe pumg 1S being lowered

in the well,

If steel riser pipe is used:

Wa recommend tNat sisel nssr pipas always D8.ussd with
the larger submarsibias. A pipe thread compound shouid
D@ used on all joints. Make sure the jounts are adequately
ughienad in craer (o rasist the tandency of the molor 1o
100sen the joints when Slopping and staming.

The drop cable should be secured (o tha riser pipe at
frequent intervais 10 prevent sagging, looping and passidia
cable damage. Nylon cable clips or walerproo! tape may
ne used. Tha cable sphce snould be prolacied by secuiing

"t wilh CUPS Of 1ap@ JuSt 2DOve anda beiow tha SPICS.
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Control Box
1. Single-Phase Motors: against gamage {rom low vollags, phase falure, curt
. unbalance and Qverioad current. A properly sized sta
Single-phasa motars must be connected as indicaled in wilh amoient compensated exira quick-Inp overloads I

the motor control box. be used (0 give Ine Dest passibla MOLY winding protect
Each mator line must ba protected on ail three legs v
2. Three-Phasa Mators overicads. The tnarmal overioads supplied must tnpin |

Three-phasa motors must ba usad with the proper size than 10 seconds ai locked rotor (staring) current.
ang type molor starer 1o ensura (e motor s prolacied slarter ang overioad prolection guids, ses Table H.

Pumps should NEVER be started to check rotation may be causad 10 the pump and motor if thay are !
unless the pump is totally submerged. Severe damage dry.

High Voltage Surge Arresters

In agaition (o the motor staner with overioads, a high voll- THAEE PHASE POWER SUPPLY
ag@ surge arrester shouid be usad 10 protect the motor ks VR
against lightning and swilching surges. Lightning voltage
3urgaes in power linas are caused when lighlning sinkes
somewhaera in the area. Swilching surges ars caused by
the opening ana closing of switcnes on the main high-
vollage distnibution powaer finas.

The correct voitage-rated arrester should be installed on : : H I
the supply (line) side of tmarcontrol box or stanar (see : H H § el
Figures 6-A and 6-8). The arrester must be grounded in STy
accordance with the National Electric Code and Local THAER PHASE HOOKUS
governing requlations.

(%1 1] \ife (12 ]
H H M

FIC. §-A FIG. &8

The warranty on all three-phase submersible motors is VOID if:

1. The motor is operated wilh single-phasa power (Nrough a phase converter.

2. Three-leg ambient compansated exira quick-irip overioad protectors are not used.

3. Three-pnase current balance is not checked and recorded. (See START-UP Section 7 lor instructions.)

4. High voltage surge arrasters are not installed.

Control Box and Surge Arrester Grounding

The control box shail be permanently grounded in accor- merged inta the water iower than the pump setting lev
dance with the National Electric Code and local govarning and steel dischargae pipes without insulaling couplings.
codes or requiations. The ground wire shouid be a bare plastic discharge pipe and weil casing are used, a prope.
copper conductor at laast tha samae size as the drop cable sized bare copper wire should be connected 10 3 Stud «
wir@ size. Ground wira shouid be run as shoit a distance the motor and run 1o the coatrol panel. Do aot ground
as possible and sacurely lastened 10 a rue grounding pant. a gas supply line. Connect the grounding wye 10 the grou

True grounding points are considered (0 be: a grounding point lirst and then 1o the terminal in the control box.
rod driven into the waler sirala; steel waell casing sub-

Wiring Checks

Belore making ihe final winng connections on the drop
cabls (o the control box lermunal, it is good pracuce [0 check
ihe insulation resistanca 10 ensura Nat the cable and splica
are good. Measurements lor a new instatiation must de
1,000,000 ohm or more. Do not stan the pump if the mea-

surement is less than this. If it is above, linish wiring a:
venfy that all alectncal connectons are Made in accordan
with the wiring diagram. Check 10 ensure the control &
and high vollage surge arrestef have been grounded.

After the pump has bcoh set into the well and the wiring _ .
connections have been made, the following procedures St a rt = U
4 should be performed. -

Adjust the gate valve one-third of the way

a. Antach a temporary horizontal lengm of pipe c.
1o the niser pipa. : open. )
b. Instail a gate vaive and anather short langth d. Verly that the elactncal conneclions are in

accordance wilhh the winng dagram.

S

of pupa to the temporary pips.
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Three-Phase Motors

1. Ct}ack the direction of rotation.

Three-pnase motors can run in either direction
depending on how thay are connected 10 the power
supply. So, when the three cable leads are first con-
nectad o the power supply, thera is a 50% chance
that the motor will run in the proper diraction. To
make sure the motor is running in the proper direc-
tion, carelully toilow the procedures bslow:

a. Start the pump and check the water quan-
tity, and pressure developed.

b. Step the pump and interchange any two
leads.

¢. Start the pump and again check the water
quantily and pressura.

d. Compare the resuits observed. The wire
connection which gave the highest pres-
sure and largest water quantity is the cor-
rect connection.

2. Chseck for current unbalancs.

Current unbalance causes the motor to have re-
duced starting torque, overiocad tripping?-excessive
vibration and poor pertormance which can result in
early motor failure. It is very important current un-

balance be checked in all three-phase systems. Cur- -

rent unbalance between the legs shouid not exceed
§% under normal operating conditions.

The supply power service should be verified o ses
ititis atwo or three transtormer system. The informa-
tion can be obtained by counting the transformers or
by contacting your power company. !f two trans-
tormers are present, the system is an “cpen deita” or
“wye”. If three transformers are present, the system
is true-three-phase.

Make sure the translormer ratings In kilovolt amps
(KVA) is sufticient for the motor load. See Table C.

The percentage of current unbalance can be calcu-
lated by using the following formulas and pro-
cedures:

HYDRCPURGE

Totai of current values maasused
on aach ieg

3

Averags cusrent =

Greatest amp difterancs liom

the average
% Current undalanca = 8 g X 100

averags current

Determine the percentage of current unbalance by:

Step 1. Measura and record current readings in
amps for each leg (hookup). Disconnect
powaer.

Slep 2. Shift or roil the motor leads from left to
tight so the drop cabie lead that was on ter-

“minal 1is now on 2, lead on 2 is now on 3,
and lead on J.is now on 1 (hookup 2). Roll-
ing the motor leads in this manner will not
reverse the motor rotation. Start the pump,
measure and record current reading on
each leg. Disconnect power.

Step 3. Again shift drop cable teads from left to
right so the lead on terminal 1 now goes to
2, 210 3, and 3 to 1 (hookup J). Start pump,
measure and record current reading on
each leg. Disconnect power.

Step 4. Add together tha values for each hookup.
Step 5. Divide the total by J to obtain the average.
Step 6. Compare each singte leg reading lrom the

average o obtain the greatest amp difter-
ence from the average.

Step 7. Divide this difference by the average to ob-
tain the percentage of unbalance.

Use the wiring hookup which provides the lowest
percentage of unbatance. {See Tabla “F" for a speci-
fic example of correcting for three-phase power un-
balance).

Deve!oping the Well

Alter proper rotation and current unbalance have
been checked, start the pump and let it operate until
the water runs clear of sand, silt and other impurities.

Siowly open the vaive in small increments as the
water clears until the vaive is all the way open. The
pump should not be stopped uniil the water runs
clear.

It the water is clean and clear when tha pump is
first started, the valve should still be siowly opened

until it is all the way open. As the vaive is being open-
ad, the draw down should be checked to ensure the
pump is always submerged. The dynamic water levs!
should always be more than 3 feet above the inlet
streiner of the pump.

Disconnect the temporary piping arrangements
and complete the final piping connections. Start the
pump and test the system. Check and record the
voltage and current draw on each motor iead.

Operating and Maintenance

The pump and system should be pencdicaily
checked for water quantity, pressure, draw down,
periods of cycling, and oparation of controis.

Under no circumstances should the pump be
operated {os any prolonged periods af time with the
discharge vaive closad. This can rasuit in motor and

pump damage dua 10 overheating. A properly sized
ralief should bs installed at the weil head to pravent
the pump {rom rninning against a closad valve.

- 1t the pump fails 10 operate, or there is a loss of
periormanca, rater (o the Trouble Shooting Section 8.
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Trouble-Shooting

.~/ The majority of problems that develop with submaersible before considening pulling the pumg from the wsll

pumps are slectrical, and most of thase problems can be Basically, only two instruments are needsed — a combina-
serviced without puiling the pump from he well. The oliow- tlon voltmeter/ampmeter, and an onmmatsr. These e
Ing charts covar mast of (he submaersible service work. As relatively inexpansive and can ba obtained from most water
with any trouble-shooting procedurs, start with the simplast systems suppliers,

solutlon lest; always make all the above ground checks

WHEN WORKING WITH ELECTRICAL CIRCUITS, USE Into the well, WARNING: Submaraible motors ase intendsd
CAUTION TO AVOID ELECTRICAL SHOCK. It's recommend- for operation in a well, Whan not opsraled In & well, fallure to
ed that rubber gloves and boots be wom and that care be conneci motes frame 1o powes supply ln neutral ground may
taken to have metal control boxes snd motors grounded to result In serous electrical shock,

power supply ground of steel drop pipe or caslng extending

Preliminary Tests

Supply How to Measure What It Means
V o ' t aqe By means of & voli meter, which has beéen set 10 the When the motor is uader load, the voltage shouid
9 proper scale, measure the voltage at the control box be withing = 10% of the nameplate witage. Larger
of startar. voltage variation may cause winding damaqge.
On single-phase unils measurs balween line and Lasge vartations la the voilage InGicale & poor slec.
neulzal. trical supply and the pumg should not De operated
On- three-phase unils messure belween the legs untd these variations have Deen corfectad.
{phasas). It the voltage coastantly remains high of idw the
. molor should be changed o lhe cotrect 3upply
voitage.
- Current How to Measure What It Means
M easuremen t B8y uze of an ampmetes, sel on the proper scale, it the amp draw exceeds the lisied servics lecior
measure the cument on sach power lead at ihe coa- amps (SFA) or Il the current unbalance Is greales than
. tsod box o¢ startes. See the Electrical Date, Table E lor 5% Belween ¢ach lag on tIwee-phase unils, check the
motlod amp draw information. {olicwing:
. c““’:““ "M““’ “. ‘;““W'“ when he P:‘“ﬂ‘ ':‘ 1. Busrat contacts on motor starter.
peraling at constant discnarge pressuis when ine 2. Loose terminsie in starter of control box of
motor 13 lully leaded. posaibie cadle defect. Check winding and Insula-

tion resistances.
. : e 3. Too high or low supply vollage.
_ 4. Mator windings are shoned.
5, Pump s damaged csusing & molor overoad.

Winding How to Measure What it Means
R H t Tumm olf power and disconnect the dropg cadle It ail the onm values are normal, and the cable calb
esisiance leads ln the control boz of starter. Using an ohm ors corract, ihe windings ae not damaeged.
motles, 36t 1he scale salectors 10 Rxl for vaiues undes if any one onhm value 18 l688 than normal the motor
* ED 10 ohms and Rx10 for vaiues over 10 ohmas. may de ahorted.
Ze4G adjuet the Melar and measuse the resistance it any one ohm value 18 grestes than normal, 1here
b between leads. Record ihe values. ‘ is 8 poor cable conneclicn of jowi. The wmndings of
Q = Mator resiatancs valuss can be lound la the Elec- cable may ais0 DO 0pen.
o tricel Oata, Tadie £. Cadie resistance values in Tadle G. |1 some of ihe ohm velues ale grealel 1RaA ROrMAl
' 8nd some less, the drop cadie leads ue mized. To
' verily lead colors, 30e resistancs vaiues in Electrical
Date, Tasie E. -
Insulation How 1o Measure » What it Means
Resi Tum of! power snd disconnect he diop cable For ohm valuas, reter 10 1adig on followng Baqe.
esistance 16808 In (N6 Control box of slanter, Using an ohm or  Moiors of ail Mp, voitage, phase and Crcles duties
[ "]i maega ohm metar sei the scaie selector 10 Rx 100K and Rave the same valus of Ingulalion resialance.
3 a0 acjusi ihe Mmater. v :
n 4 Y} Messwie the reaistance dDalwesa he lead and
,U ground. (Dlscharge pipe of well casing if steel)

mIE

vy .
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° CONDITION OF MOTOR AND LEADS

Mew Motos.

Used molor wiuch can bs ralnstalied In the weil,

MOTOR IN WELL. Onirn reagings are for drop ¢abls plua motor.
A motor in the well in reasonadle good condillen.

A motor which may have been damaged By lightaing of with damaged leada, Do not
pull e pump 107 178 reason.

A motor which dalinitaly has been damaged of wilh damaged cable. The pump
should Be pulled and repais mads (0 the cable of tha motor replaced. The motos
witl not tasd for Lus reascan aione, bul U will probably Aot operate lof long.

A motor which hag lailed of wilh complately desiroyed cable insulation. The pump
must ba pulled and Ina cadie repaved of 1he Molo! feplaced. The Molos will.act run

OMad VALUE MEGOHM VALUE
2,800,000 (o mais) 24
1,000,000 {or more) 1.0
500,000 - 1,000,000 05 -1.0

20,000 - 500,000 0.02-0.3
10,608 20,000 4.01-0.02
lass than 10,000 9 -0.0t

0 fug condilion,

Trouble Shooting Chart

Fault

Pasgsible Causes

How to Check

How to Correct

A. Pump-
Does Not
Run.

1. No eleciricity at pump
panel.

2. Fuses ase blown of circuit
Dieakais are lnpped.

1. iMotor starter overioads are
Buwint of have tnpped cul.

4. Starter does not enaigize.

£ Defaclive contrals.

@, Molor andlof cadbie ve
delective.

7. Datective capacitor.

Chach {or voitage at pump
panet,

Remaove tuses and check lof
continuily with ohmmaelas.

Check for vollage on line and
load side of stasntel.

Energize control circuit and
chech fof voilage at the hotd-
ing col.

Chech aif salety and pressure
swilches lor operation. ine
spect contact ia coatrol
GeViCes.

Tuin olf voltage, disconnect
drop leads trom control dbox
10 the molor. Meaguse the
i8ad 10 lead remgtances with
ohminataes (RX-1). Meidsure
leagd 10 ground values witR
olunmaeltes {RX-100K). Recoid
measused valuos. .

Tuai ott vonaqc.‘ dischasge
capaciior. Checx with chm

maetes (AX-100K).

it no voltage at pump panel,
eheck Nouse of leeded panel for
tpped cireuits.

Replace blown fuses os resat
eucuit Breakes. Il new fuses Diow
0¢ Cucuil Draakes 1ips, the oleg
wnical installation, motos and
cable must be checked.

Replace burnt healers of reset.

ingpaect starter 107 other damage. \

1 haates tnps agasn, check e
supply voltage and slaster
holding coil. .

1 no voltage, check control ¢ir
cuit, It voitage, check holdung
cou tor snorts. Replace bad coli.

Raplace worn o dalective pans.

1f gpea winding or ground 2
found, remave pump and recheck
values 3t the surtacs. Repaw of
fopiacs MoLol of cable.

Raplaca il delective.

B. Pump Runs

But Does Not
Deliver Water.

. (N ]

1. Water level in well is 100
iow of well 18 Collapsed.

2, Integrat pump check valve
18 Blockad.

1. Intal straunes 18 clogged.

Check wall ¢raw down.

Install pressure gauge, start
pump, graduaily close ihe

- dischasge valve and read

pressure a8 shut-atl.

Same as number two abave.

Waler igvel 3hould be at least 3
foat above pump inkat duinng
eparaton.

Remove pumo and lngpect dis-
chasge section. Ramaove Diocs:
age, (epas vaive and vaive saal
o nacassary. Check for othes
damaga. Rinse out pump and e
nstall,

Remove pump and lnspsct. Clean
stemner, Gneca integlel, check
vaive 10¢ DIOCRaQS, fings oul
pumg and renstal.

\
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Passible Causes

How to Chack

How to Correct

4. Pumg i3 deleclive.

Same a3 NuMDEs lwo above.

Convert PSI 10 lest (PSI x 2.31
PSI & . 1), 3d4 elevation ir
100 of well 10 wates laval 10 1he
pressure reading. Reler ta the
308CHIC pUMP Cuive lor 3nul-C
fead lor 1Nl pump modal. Il
head 13 C105@ 10 Curve, pumg !
prodapdly OK. it not, remove pu
and inspect.

C. Pump Runs
But at
Reduced
Capacity.

1. Wreng rotation,

2. Draw dowan is larger than
anticipated.

2. Digcharge piping of valve
leakung.

4. Pump sleatner of chack
valve a1y ClogQed.

& Pump worn.

Check {or proper electncal
connection in controd box.

Check draw dowa duning
pump operation.

Examine system los laaks.
Remove pump and inspect.

instail pressure gauge, stan
pumg, gradually close tha dis-
charge valva and tead
pressure at shul-oll.

Cosrect wining and change lsa
as requued.

Lower pump il posaidle. If not,
1hsottls discharge valve and In
siall wates lavel control.

Repair leahs.

Clean, repaif, nnsa out pump
and (eastall.

Convert PSI 1o faet (PSE 1 2.3
PSl = ___11), aad elevaton i
top of well 10 water levet 10 1N
pressusa rsading. Reler 10 the
speculic pump curve for ahul-c
head for that pump model. Hl
head is C1038 (10 Culve, pump i
probably OK. it not, remove pe
and inspect.

D. Pump Cycles
Too Much.

1. Pressuse swiich is Aol
peoperly aujusled of i
Salective.

2. Level control is not
proparly set of is calective.

& -lnmmciom 2ir charging of
lsaking tank of pipug.

4. Plugged snifter valve or
Biesd onlica.

§ Tank s too smail,

Check prassure setling on
suntch and operation. Check
vollage across cloged comn
tacts.

Check satting and operation.

Pump air into tank of
diaphram cnambdes.

Ezamine vaive and ovilics fod
gt OF COrosIon.

Check tank size.

Readjust switch of replace il
gelecive.

Readjust setting {reler to
manulacturer data). Replace I

Gelective.

Check diaphram of 182k Chec
tank and piping lor leaks with
s02p 2nd water solution. Chac
38 10 waled volume.

Claan and/or repiacs |l delect!

Tank volume 3hould D8 3ppI0:
lmatsly 10 gailons fof each g¢
of pump capacity.

E. Fuses Blow
Or Circuit
Breakers Trip.

1. High of low voltage.

2. Thwee phase cuirent un
dalancs.

2, Control boz wirning and

componenis.

e

4, Cagacior.

S, Starung relay (Franilia
singie phase molore onlyh

Check voltage at pumg panel.

Check cufrent draw on sach

laad,

Check contrel box parnts,
maten parnts het. Checx weing
Malenas winng diagram.
Chacs fof 10088 of Bioken
wias Of larminaig.

DiscnarQe capacitor. Chech
using an ohmmetas (RX-100K).

Checx resistance of relay coil
Wit an ohmmaeted (RX-1000),

-Chack cONacts 107 weas,

if not within = 10%, chack wi-
size and lengtn of rua L0 pum(

panel.

‘Must be within z 5%, if not
CONLaCE pOwed company. .

Codrsct as required.

"'Wihea mater s made, the onw

meter Readla should jump lor
weld and slowly arilt Baci. If
Mmeler movement, replace the
capacitor, _
Replace delective relay.
A_ - / L
L

A~
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HYDRODURCE

rinimum Water Flow Engine Driven Generators for
Requirements for Submersible Submersible Pumps
Pump MQ:OR‘S Mlaismusa Kilowet! Raung of Gonevaler
: ter ThreoWite Submersidie Pump Maloie
] Moiar HP ter Single Eatarnally lntesnally
Hoter Casing of Slesve Mla QP Flow o Theea Phsse Ualls Roguistsd Reguiaied
Diamater LD. la inchee Pass o Motor 233 15 1.2
Vs 4 12 as0 20 14
5 7 arn 10 28
[ 13 1.0 40 2.5
b4 21 15 ’ 50 30
' 30 20 1S 40
9 1206 50
- 80 1450 1.5
é 3 10 18 200 ‘100
. 3 10.0 300 150
0 : 15.0 «0 200
e 200 €0.0 3.0
12 160 240 150 30
14 1ua 200 1620 @0
le an . wo 1000 0.0
50.0 1500 60.0
w 8 10 0.0 1730 750
19 55 750 2500 100.0
12 10 100.0 000 150.0
14 180
. % 245 Ratess
1. Tabig is Dased on lypcal B0°C. n3e CORLALOUS Guly §aneralors wilth
e A llow nducs of sisave Must Be uiad il the waled enters 1he well ?::o:s.' o vOllage Gup unag siarling LAG and LGS P y
abiva 1g MOIOL 0F if 1Nuda 18 NnsuibCiont walet (0w past the Moloed.
b The minumum waeler veictity Over 4~ motors o 0.29 loet pet second. z C““‘:'“?m:‘:""”r °‘" m&mu‘;‘u
e Tha muumum wales velocily over §° and 8™ mators is 0.3 lest per 3 Ul the gensraior 18ing 18 18 KVA nalsed of biowalls, Muliply the
becond. aDova taungs by 1.23 Lo 0DLuA AVA.

‘N
TABLE C |

Transformer Capacity Required for Three-Phase Submersible
Pump Motors

Minimum KVA Rating lor Each Trasalesmer

Thiee-Phase Mismum Total .
Haotor HP HVA Requured® 2 Tronstaumeds 3 Tiensiemars
Opea Deits or Wye Oeits or Wye
i 3 2 1
2 4 2 v
3 L] J 2
L) v s 3
vz 10 v [ *Pump molor KVA require
10 1% 10 L) ments only, and doss not
15 20 1% 14 ] . inctude aliowancss lof
20 28 18 10 othel 10208,
25 a0 20 10
30 &0 25 15
40 S0 0 20
50 (-] L 20
&0 75 40 3
15 20 50 30
100 20 85 0

TABLE D |
Submersible Pump Cable Selection Chart 60 Hz

The lcllowing tables list ine recommended coppit cable sizes and vanous cabls lenqgths lor submersible pump molors.
Thesa labies comply with the 1978 edion of the National Electne Code Tadle 310-16, Caluma 2 1ar 75°C wwe. The ampacity (current
carrying properties of a conducior) have been diviaed Dy 1.25 per the N.E.C., Ariicis 430-22, lor molor Dranch cuculs pased on molof

. amps at fated horsepower.’ o ,
the maxsmum cable lengihs ase caiculated 10 mantan 35% of the serwce entrance voltage

To assure adequate slaring lorque,
attmmono:wnomnammtsmmmgammumnmpuumCmbammg«mmwmmymaysuuadwwﬂ

feducs POwel usuge. . : : _
The use of cadles smaller than the recommended sizes wiil void the warranty. Smaller cabie sizes will cause reduced starting

tosque_and poor motar operauon. '
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SINGLE-PHASE MOTOR MAXIMUM CABLE LENGTH (Motor to Servica Entranca) (2)

HYDROPURGE
TABLE D Submersible Pump Cable Selection Chart 60 F

conunu

CAUTION: Use of wwre suze amailer th

Moior Astng | Cooper Wire Siza (1)
Yoits W | 14 12 10 ] [ 4 2 8 ) hted wil voud wastanty.
118 vi ol 13e 212 133 522 810 | 1240 | 1830 | 2550
w | 100 | 158 | 249 350 | 608 | 330 | g | 1910 | FOQTNQTES: .
230 w | 533 | 850 | 1350 | 2110 | 1290 | 5025 | 7650 I (1) If aiumunum conduclar is used, mull
e | 404 841 1003 | 157 | 2450 | 3750 | sne lengtns By 0.3. Maxunum alicwable lan
: of alwmunum is conguderedly shorter tn
% 233 | 473 | re0 | 1181 | 10 | 2760 | 4210 | 5680 copper wite of sams mza.
i 248 382 | 817 1507 | 2300 1 4730 | 5920 .
1% 208 124 510 :: 1248 | 1920 :;: 3950 | 4940 (2) The posuion of tha otal cadle which s !
twean LN S8niCH enirantd and &8 3 g mo
2 180 283 449 703 1094 1673 2550 3440 4300 staner should nol sxceed 25% of the 1o
3 229 358 $63 877 1328 2041 2750 3440 MAaxuTuM lenQIR 10 383w rekiable stan
5 216 218 490 750 | 1462 | 1540 | 1923 operaion. Single phase conirod Dosess m
v 270 382 | $53 842 | 1138 | 1420 ba connacisd at any oot of the 1olal cat
W0 | 250 425 650 878 | 1100 lengu.
THREE-PHASE MOTOR MAXIMUM CABLE LENGTH (Motor 10 Service Entrance) (2)
Meler Ratng Copper Wue Size (1)
Voila ne 14 12 10 ] ] 4 2 ] [ 000 | cooe
208 1.5 120 510 800 | 1260 .
2 250 390 §10 360 | 1500
3 180 290 450 e 1110 1690
5 300 470 730 | 1110 | 16%0
7w 340 $30 810 | 1230 | 1650
10 250 390 600 920 | 1240 | 1540
15 270 410 630 850 | 1060 | 1270
20 320 20 | 60 810 970 | 1sa
25 330 530 660 790 830 .
v |- 430 540 650 750
230y 1.9 430 680 1070 1680
2 .20 510 730 1250 1940
3 240 280 600 940 | 1470 | 2240
$ 250 390 820 960 1470 2230
™ 290 450 700 | 1070 | 1830 | 2200
10 340 520 800 | 1220 | 1640 | 2050
1 360 $50 830 | 1130 | 1410 | 1680 ¢
20 420 640 850 | 1070 | 1283 | 1510
235 340 520 700 870 | 1040 | 1220
30 420 $70 710 850 | 1000
460V 15 1720
2 1280 | 2030
3 960 | 1530 | 2400
S 630 | w000 | 1570 | 2470
™| 0 736 | 1150 | 1800 | 2810
. 19 550 850 | 1340 | 2090 [ 3190
15 $90 920 1430 2190 | 3349
20 700 1100 1670 2550 3440
23 570 890 1368 | 2070 | 2800 | 31500
30 0 1110 1990 | 2280 | 2850 | 3400
0 850 | 1300 | 17%0 | 2130 | 2610 | 3070
50 580 1040 1400 1750 2090 2050
&0 870 1180 1420 1760 2070 o
‘ 75 [ 90 | 1190 | 120 | w0
100 80 | 1080 | 1240
§7%v 15 2640
2 1860
3 1490 | 2370 i
S 580 | 1560 | 2440 { 1
Tal 720 | 1180 | 1800 | 2620
10 540 850 | 1340 | 2090
Ty 290 920 | 1440 | 2248
20 100 1090 1700 2800
23 890 | 1350 | 2130 | 12«0 .
0 730 1130 1730 | 2840 3550 .
«0 870 | 36 | 2000 | 2730 | 1280
50 1060 1620 2130 2620 3128 .
[ 900 | 1350 | 1840 | 2210 | 2640 | 3100 * , ..
73 ERRENTEECNEERETEE, VIV Y oY Y
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TABLE E

Electrical Data — 60 Hzx Submersible Motor Pumps

HYDROPURCE
{
RATED | o oo | py | SERVICE RATED SERVICE CIR BREAK OR | OUAL ELEMENT | Kva LOCXED a Emz
ne FAGCTOR | ne AMPS | FACTOR AMPS | STANDARD FUSE FUSE COOE | ROTOR AMPS PN
4 tnch, Two Wwe |
v, 115 ' 178 70 a9 23 10 s 48 4 | 119 |
230 ' 178 15 44 1$ 5 s 242 | 60 74
vs s | 1. 160 36 119 20 15 ) 624 i 10- 13
230 1 150 44 $9 15 7 A n2 | 252
‘e 230 ) 150 &4 84 20 9 N «02 | 2% 3
1 230 1 s 40 82 38 25 12 M .0 2228
15, zsu v} 130 108 131 38 15 L 568 1519
4 tnch, Thiee Wia '
v s | 1 ] s 70 89 2 10 N Y R
Fan) RS 1s 44 15 s N 164 S0 21e%ne
Ve 115 | 1 60 96 119 30 13 M 40 2% ;i"n‘
30 ' 1 60 48 59 15 7 ) 221 382 133ive
. k"] i [ ] 64 80 20 9 4 N1 ??"u nu'u-
1 ) 1 140 80 34 25 12 L 420 230w
15, 200 1 + 30 91 ns 20 £ J 520 \‘\"u \f‘“ls
P) 230 ' | 1 125 Wwo 132 2 15 G 510 1623 8214
3 n0_ | 115 140 16 5 a5 20 F 710 AR
S 720 ] RE] 230 275 80 30 £ 1180 8ed 10 23 26
i 0 3 130 6o 73 20 9 X 90 2¢ 34
730 3 130 52 63 20 8 K 340 3241
4l 3 (] 26 31 18 4 L 170 113150
$7% k] 130 21 25 15 3 L 140 181-200°
2 200 3 12 40 94 P 0 L 530 19 2.4
Fa ] 3 125 r4 42 20 10 L 460 24 30
e a 125 3s 41 195 5 L 206 $7-120
1) 3 125 28 33 1% 4 L 1860 13618 9
3 200 3 (L) 1y 131 as 15 K 70 1317
b 3 115 100 11 4 a1 3 15 & 64 1822
.l 3 118 50 87 1% 7 K 3 7087
874 3 t 15 40 4 1$ 4 K e 116138
s 200 3 119 178 200 ¥ 2 K 120 070094
230 3 119 19 2 174 45 2 X 104 083 12
4l 3 115 76 87 2% 10 X $2 16 44
878 3 118 61 70 20 ] R 2 36 69
™, 200 3 s 270 68 80 3 4 154 055-0 64
BT 3 118 229 %8 70 30 4 143 476093
ant) 3 118 TX] 134 3 15 J 72 2¢ 34
578 3 118 33 107 0 12 4 57 2% 5.1
10 o0 3 115 158 176 45 20 L 108 123
579 b 119 124 14 % o0 20 R 84 . 2¢ 35
6 tacn
N 20 1 113 200 295 " 15 € 99 Syhea  tiig
", 0 ) 118 s w0 100 4 € 187 g9 .tiz)
L] pa) ' 118 450 120 150 &0 4 2 g:7e 0 J;_;_a_
9 sl 3 11y 170 191 50 23 4 103 2704080
) 3 113 148 160 % 20 4 %0 (1 2RA
awd 3] s 72 82 23 0 ] o 3t 41
sey | o3l vas ) 58 20 s J » 35 20
T R EREE T 1y 22 275 70 0 J 156 049059
750 3 114 210 239 70 30 3 13 8560 7%
480 1 114 18 % ik 3 L) 4 68 21-29
/9 3 119 84 Yy 2% 12 4 o T
0 20U 3 119 21 48 108 40 ] 235 9 26-0 46
I 3 118 278 20 - 1 " 204 0250 5
il 1 118 139 1l L] 20 [ 102 1S 2
—_— s k) ' 18 111 128 n " [ [ 2% 22
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'sand or abrasive materials pumped wi
. per voltage supply, careless handling, or im

-\ o
New England Pollution Control Co., Inc.

Equipment Division
29 Wall Street, Foxboro, MA 02035 617/543-8458

March 1 , 1984

WARRANTY CONDITIONS

This warranty is a LIMITED warranty; anything in the warranty
notwithstanding. Implied warranties for particular purpose and
merchantability shdYl be limited to the duration of the express
warranty. The manufacturer (NEPCCO) expressly disclaims and

‘excludes any liability of consequential or incidental damages

for breach of any express or impligd warranty.

o Petropurge Systems are warranteed as to workmanship,
material, and performance when properly installed, used, and cared
for. Should any part Or parts prove defective within 12 months
from date of purchase, it will be replaced £.0.b. destination with-
out charge, provided the part (or parts) is returned transportation
charges prepaid. Exception to this warranty will be hoses and pump
gseals, these items will be subject to the same warranty except for
a period of six (6) months from date of purchase.

No allowance will be made for labor, transpottatioh, or other
charges incurred in the replacement or repair of defective parts by

the customer. This warranty does not apply when damage is caused by
ith the fluid, lightning, impro-
oroper installation.
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5 PETROPURGE PUMP
PEAFOAMANCE AND SELECTION CHART
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\ _ 1. Characteristics curves showing %, % 2. Piping pressure loss — 125’ of equivalent
: and 1% H.P. pumps, each operating 2 pipe and fittings. 3 ]
individually and as two manifolded 3. Curves are based upon use of a typical
together. ' automatic nozzle at middle setting.
l - T AL . - - - _——
| nepcco
* Equipment Division ‘
29 Wall Strest
Foxboro, MA 02033

' (617)543-8458 , .




PETROP
4" Pump-Motor Assembly

URGE pPUMP

m0vuload protector opens at approximatsly this tem-
peralue and slops motors.

A) The permansnt split-phasze capacilor motor gives you )
the option of uaing a control box of direct wiring. @yotor 18 continuous duty rated. Temparature rizes to /
spprouimatsly 120°F and holds.
B) An onewinding thermal over-cusrent protector prevents
pramature motor fallure lrom overheating. C) Unit Is cooled and lubricated by the product it pumpa.
Approximately 10% of maximum flow capability i re-
Amblent temperature overiogd can occur s lollows: quired to properly cool and lutricats unit. l.a., 1/3 HP-4
{1) GPM, V4 HPS GPH, 1.2 HP-8 GPM. Never Run Dry.
205°F = ls Overload Temperature
. D) Ualt i8 deslgned 0 troleum fueis with a max!-
ml?ﬂ:f = Motor Heat Rise ) mum spocﬂ?c gnvitgu:l‘ pggo and maximum viscosity of
85°F If amblent temperature o product |8 above 70 S.S.U. at 80°. Attempts to axceed thesa limits will re-
this temperature, Overiosd may occul. sult In overhaating.
{Check amperage draw balore accepting this as cause NOTE: See Page 8 for Symptoms, Probable Causes
for motor cut-ofl. If high amperage draw |8 present, it la and Suggested Action Sectlon.
probadly not ambient temperalure oversicad.)
“GLECTRICAL SERVICE INFORMATION
) Max Lockad Winding Raslstance
Model # HP . Volts Load Rotor {Ohms)
Min . Mag Amps Amps Bik/Orange Red/Orange Black/Red
P33A1 173 - 208 250 1> 4.0 o 13 - 7481 18.1.17.8 | 21525.99
P75S1 Y4 208 250 &5 22 3.64.0 92.610.8. | 13.2.14.7
15081 1172 208 250 10.5 42 2.0:22 §25.8 1.248.0
50nz. Single Phase Models /
Pr553-2 % 200 250 4.8 143 5882 12.2-13.5 18.6-20.0
P75533 % 200 250 5.8 148 4549 11.7-13.0 18.2-17.8
P15053-3 1% 200 250 10.0 345 22-24 79 87 10.1-11.2

The wire color coding above is for the 3 wires of the motor winding

itself.

place @s the explosion proof capacitor box of the Petropurge Pump.
following chart will match the motor winding color code with the color

coding in the box:

Box Wire Colors

Yellow

Black

Red

Blue {(Ground)

Motor Winding

Orange
Black
Red
None

The

When checking resistances of the winding the most easily accessible

Tagpcco

" New Englind Pollution Coatral Cao., Inc.
29 Watit Street, Foxboco.' MA 02033
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TOTAL HEAD in FEET

~eriormance Curves
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Sy ‘:-‘: S APPROX.UNIT |
MODELNO g LENGTH (L) SHIPPING WT. (LBS.)
SP2.7 A 22°w" 27

SP2.10 \a 26'%° k)

SP2-12 TN T, Tl o7y, 32

SP2-15 CeanYa ~=31%° 38

SP2-18 1 324" 43

SP2-26 | 1% 44%" S5

SP2-34 TTTTTI'™TTT 2 | 5% 70
SP2-46 3 68%" a2

Soeciticauans are sunject 10 change without natice

EFFICIENCY (%)

NOM. FLOW RaTZ
10 GPM

FLOW RANGE

5to 14 GPM
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HYDROPURGE GRCOUNDWATER DRAWDQWN UNIT

SUBMERSIBLE MOTOR COOLING

When the pumg is set below any scraen COOLING FLOW REQUIREMENTS

opemngs or below the bollom of the casing :
a top leading well condition can axist which ‘
faducas the ratg of cooling water {low past 1§

the motor. l/ ~
it the llow rate is less then specilied .

a llow inducer sleeve o¢ an altarnate method /wﬂ /

ol increasing water velocily past the motos rovaymal w
must be used for proper cooling. P %
of .,#
Caslag
Y

MINIMUM VELOCITY PAST THE MOTOR \ A /

4" dia. motor = .25 ftJsec. .
€ dia. motor — 5 (t/sec. &
8" dia. motor =— .5 {tJsac. /.
4
0 50 100 150 200 250 300

A llow inducer slesve shouid always be used when
the pump is in a large body of water. Maks surs that Geilens Por Blaute Detivery
such an installauion 18 grounded as warned on page 1.

41’

FLOW INDUCER SLEEVE FLOW INDUGCER DISCHARGE TUBE

.

Il the casing is 100 smail lor a llow sleeve and the
pump caanot De raised a tuoo may De Installed as -
followa: .

ca) Tapa %™ tuoo {10} into the pump culiet (bdow
: chack valve).

A llow inducer sleave is a tube over the motar, closed b Clamp it to the pump and motor
oit above the gump intake and extended to the boltam ¢) Aim tube upward 3o llow is Introduced 1 fool

0! tha molor or lower. The sleeve matanal Is comrosion Below iNe mator
resistant metal or Neavy plastc. d} Protect tuba with spacars and anqlc lron.




HYDROPURCE

Service Manual
For

Submersible Pumps

Shaft Pum

SECTION 2

SP1, SP2, SP4 Cylindrical Shaft Pump

DISASSEMBLY

MNote:

For Position Numbers, ses
the drawing in the Spare
Parts List starting on page
2.09 and for Service Tools,
sea page 6.01.

Before beginning, it is
suggested the pump-end
be marked to indicata the
position and order of the
original components. This
facilitates in  locating
specific areas of wear or
damage. With a marking
pen, draw a straight line
down the entire length of
the pump-end. One of the
straps makes a conveniant
straight edge for this pur-
pose. Number the cham-
bers in order, starting with
the first chambaer above the
suction interconnector.
During disassembly, lay out
the parts in the order and
orientation inwhich they are
removed 10 aid in proper
reassembly.

Fiqure 1

. {Jse a screwdriver and a

rubber mallat to slide the
cable guard (pos. 18) up

and free the clips in tha dis-

charge chamber (pos. 1)
and the suctian intercon-

nector (pos. 14). The re-

- cass onthe side of the cabls

guard must clear the lock-
ing tab on the suction inter-
connector. On eartier model
pumps and on pumps with
32 or more stages, the
cable guard is heid down by
two straps (pos. 17). Using
a 13mm. wrench remove
one nut (pos. 19) and strap,
then pull the cable guard
free.

Remove the motor nuts
{pos. 19a) holding the pump
and the motor together. Lift
the pump-end off the motor.

FOR 4° MOTOR. SUCTION
INTERCONNECTOR MOUNTS ON

TNSSIDE.%
' !
FOR ¢ MOTOR.

SUCTION
INTERCONNECTOR MOUNTS ON
TS SIDE.

Figure 2.
Mounting plate (P/N
SV.0049) cross-section

Select the correct side of .

the mounting plate (P/N
SV.0049) which is deter-
mined by the diameter of
the motor used (see Spare
Parts List for motor diame-
ter). The suction intercon-
nector will securely seat on
the correct side of the
mounting plate.

Select the proper shaft
spacer (pos. C) for the
specitic pump modsl (see
Servica Tools, page 6.01).

Figuse 3 _

Mounting plate and shaft
spacer. Mounting plate
should be clamped into a
visa or bolted to a bench.

Figure 4

Position the pump-end on

the mounting plate and se-

curs the shaft 1o tha plate

by means of the shalt

spacer and the socket head
cap screw (P/N SV.0074).

Figure S
Usa a 13mm wrench to re-

move the strap nuts (pos.
19).
Remove all straps (pos. 17)

and dismantie the pump in
the following order:

Figure 6

Lift the valve housing (pos.
1) off the upper inter-
mediate chamber (pos. 4).
if the housing sucks, it may
pe loosened by gently tap-
ping it on the side with a
rubber maliet.




Figure 15

if the seal ring (pos. 7) is
woOrn, use a screwdriver to
pry it up and remove it from
the chamber.

Figure 16
Remove lower intermediate

chamber (pos. 10).

R

17
if the seal ring (pos. 7) is
wom, use a screwdnver to
ply it up and remave it from
the chamber.

-2 2 8- Fal-212-Fol-

HYDROPURGE

Figure 18

Lift the suction interconnec-
tor (pos. 14) off the mount-
ing plate. "

Figure 19

Remove the strainer (pos.
15) from the suction
interconnector.

The pump is now
disassembled.

Before assembly, clean and
check all parts. Replace de-
fective or wom parts. See
Spare Parts List for part
numbers.

ASSEMBLY

Note:

For position numbers, see
the drawing in the Spare
Pants Ust starung on page
2.09 and for service tools,
see page 5.01.

Figure 1
Mounting plate and shaft
spacer.

Select the correct side of
the mounting plate (P/N
SV.0049) which is deter-
mined by the diameter of
the motor used (see Spare
Parts List for motor diame-
ter). The suction intercon-
nector will securely seat on
the correct side of the
mounting plate.

Select the proper shaft
spacer (pos. C) for the
spacific pump model (see
Servica Tools, page 6.01).

FOR 4° MOTOR. SUCTION
INTERCONNECTOR MOUNTS ON
TS SIOE.

FOR 8" MOTOR SUCTION
INTERCONNECTOR MOUNTS ON
THeS SIQE. :

Figure 2

Mounung plate  (P/N

SV.0049) cross section.

SUBMERSIBLE PUMP SERVICE MANUAL - SECTION

W A

Fil the shaft (pos. 16) to the
mounting piate by means of
the shaft spacer and the
socket head cap screw (P/N
SV.00 74). Shaft must be
clean and free of oil.

;.‘

Figure 4

Recaess in strainer {pos. 15)
must be aligned with inden-
1ation in suction intercon-
nector {pos. 14) for motor
cable. Press together the
strainer and insert into the
suction interconnector.
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Figure 7
Remove the check-valve
cone (pos. 2).

Figure 8
Remove the upper inter-
mediate chamber (pos. 4).

Note:

On models with a large
number of stages, the vaive
housing and the upper in-
termediate chamber are
welded together and are re-
moved as an integral unit.
In this case, skip figures 9,
10 and 11. See the Spare
Parts List for specific mod-

als with this construction.

HYDROPURGE SUSMERSIHLE PUMP SERVICE MANUAL — SECTION 2

It the check-vaive seat (pos.
3) is worn, use a screw-
driver to pry it up and re-
movae it from the chamber.

Figure 10 .

The shaft bearing driver kit
{pos. J} P/N SV.0280 con-
sists of 4 parts. This kit is
usad for removal and instal-

lation of shaft bearings

which are shown in the
foreground. See Servica
Tools, page 6.02 for identifi-
cation of parts.

Figure 11

Use tooi P/N's SV.0282,
SV.0283-1 and SV.0283-2
from the shaft bearing
driver kit (P/N SV.0280) to
remove the upper bearing
(pos. 6) from the upper in-
termediate chamber.

1
Nl

L

Figure 12

Slide the split-cone nut
wrench and driver (P/N
SV.0182) down over the
shalt. Move the retaining
wire 10 spread the two
prongs on the wrench. Slide
the wrench onto the split-
cong nut (pos. 11) and re-
lease the wire, so the
prongs fit into the two holes
in the split-cone nut.

Using the split-cone nut
wrench and drniver (see Fig.
12), loosen the splt-cone
nut (pos. -11), nght-hand
threads; but do not remove
the nut.

Turn the split-cone nut
wrench over and tap the
split cone (pos. 12} down
by hilting the end of the
wrench. This releases the
grip of the split cone from
the shaft,

Figure 14

The impetler (pos. 13), spiit
cona and nut can then be
removed by pulling up on
the intermediate chamber
(pos. 9).

If the shaft is badly worn or
damaged, it may be neces-
sary to remove the spht-
cone nut ang impeller in
ordar 10 remove the sphl
cone. The split cone can
then be loosened by insert-
ing a screwdnver in the split
of the cone ang gently pry-
ing sideways 10 open the

_cone. »
. Repeat the above steps
untd  all impetlers, splt

conas, nuls and inter-
mediate chambers have
been ramoved.

HYDROPURGE
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Figure 5

Slide the section intercon-
nector down over the shaft
and seat on the mounting
plate. :

Figure 6

Push the seal ring (pos. 7)
into the lower intermediate
chamber (pos. 10). The rub-
ber seal lip faces up. A rub-
ber mailet may be used to
tap seal ring into placa.

SUBMERSIBLE PUMP SERVICE MANUAL ~ SECTION 2

Optional sealing compound
may be applied o mating
surfaces on intermediate
chambers by spreading a
layer on a piece of foam
and then pressing the pan
against the foam.

Figure 8
Set lower
chamber on suction inter-
conneclor and gently tap
into placea with a rubber mai-
let.

intermediate

Figure 9

Assemble the split cone
(pos. 12) and split-cone nut
(pos. 11) into an impeller
(pos. 13). The threaded
portion of the split cone is
inserted up through the bot-
tom of the impeiler. With
the two holes in the split
cone nut facing down to-
wards the top of tha impel-
ler, screw the nut on with
about 3 tums.

Note:

When split cone and spiit-
cone nut are both stainless
steel, use Mobil Grease
FM-2 or equivalent on the
split-cone nut threads to
prevent galling.

Figure 10 ‘

Install split-cone nut wrench
and dnver (P/N SV.0182)
on the split-cone nut
Wrench prongs must fitinto

holes in the splt-cone nut.’

Figure 11

Push the impeller assembly
onto the shaft. If split cone
collapses, the impeller as-
sembly will not siide onto
shaft. In this case, pull up
on the impeller while pres-
sing down on the wrench 0
release the split cone.
Firmly seat the impeller as-
sembly into the lower inter-
mediate chamber seal fring.

Figure 12

Torque split-cone nut to 6-7
ibi-tt. Do not over torque
the nut, which could strip
threads or deform the im-
peller.

Before continuing assem-
bly, press seal nngs (pos.
7) into all intermediate
chambers (pos. 3) as per
Fig. 8 on ltus page.
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Fgure 13

Continue the assembly until
all intermediate chambers
and impellers have been
installed.

Place the upper inter-
mediate chamber (pos. 4)
on a soft surface (wood,
rubber or sandbag). Using
tool P/N SV.0281 from
Shaft Bearing Driver Kit
(P/N SV.0280), drive upper
_bean'ng\(pos. 6) into bear-
ing retainer.

e d e < it

Figure 15

Maetal lip on upper bearing
faces up and rests on bear-
ing retainer. For clarity, the
bearing is shown here be-
fora it is driven all the way
down.

Figure 16

Using a rubber mallet, tap
check-valve seat (pos. 3)
into upper intermediate
chamber. The rubber lip
faces up and the stainless
stael part of the seat faces
down,

HYDROPURGE

Figure 17

Install the upper inter-
‘mediate chamber, the
check-valve cone (pos. 2)
and the valve housing (pos.
1)

Note:

On pumps with a large
number of stages, the vaive
housing and upper inter-
mediatea chamber are
welded together (discharge
chamber, pos. 1a). For
models with this welded
configuration see the Spare
Parts List.

Figure 18 _

The valve housing or dis-
charge chamber is tumed
sg that the holes lor the
safety cable are located op-
posite the motor cable
opening in the sucucn
interconnector.

SUBMERSIBLE PUMP SERVICE MANUAL -~ SECTICON

Figure 19

Insert top of strap (pos. 17)
in siot, hoid down with one
hand and with the other
hand slide strap stud into
hole in suction interconnec-
tor. Install alf four straps.

Fiqure 20 _
To prevent galling of stain-
lass steel nuts on stainless
steel strap studs, apply
Mobil Grease FM-2 or
equivalent lo strap-stud
threads.
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TABLE A
NOMINAL e
MQOTOR T :

DIA. MEASURED FROM: SHAFT DOWNISHAFT UP

4inch |[Machined recass forthe motor contact Lessthanor |Grealerthanor
surface of the suction intarconnector 1o the | equal 1o: 2qualto:
washer inside the coupling. 1.463inches |1.341nches

{37.15mm) ‘(39.15mm)

* See Figure 24 for location of dimension H.

Note: -

The end-play measurement will vary from pumg type to pump type. If the end-play is
not as stated above, the pump has been incorrectly assembled and must be rebuilt.
Generally, insufficient end-play is caused by assembly on the wrong shaft spacer,
improper seating of the impellers or over tightening of the split-cone nuts.

Befora attaching the pump-end to motor, check motor shaft height. This height is
measured from the pump-end mounting surface on motor to the top or end of the motor
shaft. See Table B for dimensions. '

Figure 21
Using torque wrench (P/N
SV.0261), torque strap nuts
(pos. 19) diagonally to 13

Ibt-ft. »

Remove the pump-end IABLED

from the mounting plate and NOMINAL MOTOR SIzZE SHAFT HEIGHT®

check the shaft end-play 4inch NEMA 1.486 inches (38.00mm) to 1.508 inches (38.30mm)

per Table A'. * If this measurement is not as specified, it may mean the thrust bearing is worn or

To check shaft end-play
with shaft down, screw a
bolt into threaded hole in
and of shaft. Pull on bolt
until shaftis ail the way out.
Remove boit.

To check shaft end-play
with shaft up, screw boit
into end of pump shaft and
push the shaft ail the way
in. Remove boit and mea-
sure the depth,

Note:

The shaft-down depth must
be less than or equai io the
vaiue in Table A. The shaft-
up depth must be greater
than or equal 10 the value
in Table A.

defective and the motor must be replaced.

an Association) motor, use tocl
P/N SV.0114 (shown) or a
depth gauge to check shaft
height. See Table B.

Figure 24

Shaft end-play for pump
with 2 4 inch motor. See
Table A.

Figure 23

Using a depth gauge, mea-
sure from the motor mount-
ing surface to the contact
disc inside the motor cou-
pling (see Fig. 24). See
Tabie A for depth.

Figure 26 _
On Frankiin molors, insert
motor plug into motor soc-
kst ansunng key on plug1s
aligned with keyway in the
socket. Press plug flirmly
into the socket and securaly
tighten the jam nut (Do not

- gverughten the jam nut).

- Torque 1o 20-25 ibt-ft for 4
inch motors.

ng. 25 ,
For 4 inch NEMA (National
Elecirical  Manutacturers

HuAnAnIDAT
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SUBMERSIBLE PUMP SERVICE MANUAL - SECTICN 2

Figure 31

Usa a screwdriver to slightly
pry up the two tabs on suc-
tion = interconnector  as

Maks sure cable guard
locks into place (tab on suc-
tion interconnector fits into
recess on cable guarad).

Placa nuts on motor mount-
ing studs and tighten
diagonally. For 4 inch

Use Mobil Grease FM-2 or
quivaient on motor-shaft
spline and motor mounting

Studs. motor, torgue nuts 10 13 fbf-  shown in Fig. 31.
ft. Torque wrench (PIN
S§V.0261) may be used on
4 inch motor nuts.
iz
¢
Figure 28 Figure 32 Figure 35

Check and clean motor
flange, suction interconnec-

Insert tabs at top of cable
guardinto clips indischarge

if pump has 32 or more
stages, loosen one strap
nut and insert holder (pos.

tor contact surface, motor Figure 30 chamber.
splines and pump shaft Straighten out motor lead 81) under straps. Use a
couplings. Mount the pump  and tuck into end of pump. hammer 10 bend tabs into
on the motor so the cable recesses in the middle of
opening in the suction inter- the cable guard. Then re-
connector will fit over the NOTE: : torque all four strap nuts 10
motor cable, For torque values sea Table 13 ibt-At.
C on next page. Note:

Insert bottom of cable guard
under tabs on suction inter-
connector. Tap tabs down
to hold cable guardin place.

If cable guard is of the ear-
lier style which is held down
by straps (pos. 17), loosen
one strap nut and fit cable
guard into place. Then re-
torque -ail four strap nuts o
13 ibt-it.

Give the pump a confidence
tast to check for noise, elec-
tical current draw and
proper llow for-a gwven
head.

The pump is now ready 10
be installed 1n a weil.
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TABLE C
POSITION DESCRIPTION TORQUE

11 Split-cone nut §-7 Ibt-ft
19° Strap nut 13ibi-ft
18a’ 4° motor nut 13 bbt-ft

6° motor boit 3643 Ibt-Rt
1Sb Spline-shaft top nut 8 toi-ft

4° motor jam nut 20-25 bf-it

6° motor jam nut 60-70 Ibf-ft

® Tighten the nuts diagonaily 10 the specified torque 10 assure even pressure.

HYDROPURGE
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MULTIWELL INSTALLATION INSTRUCTIONS

MOUNTING:

Multiwell®* has been designed for outdoor 1installation; however,

we recommend that some protection from extreme weather conditioas be
incorpora:ed.when possible. Four mounting cabs have been provided. on
the rear surface of the Mulctiwell® cabinetr to permit mounting on a wall
or other suitable surface. Although not required, a ver:iéal surface

is recommended. The Multiwell® enclosure is not explosion proof aad

care should be exercised to keep its mounting locatioa in a non-hazardous

locatioh.
ELECTRICAL CONNECTIONS: (REFER TO FIG. 1)

1. GENERAL:
Power to and from the Multiwell® cabinet is via rain tighe

conduit in compliance with the National Electrical Code and

local wiring requirensnts. Access holes for the conduit have

not been provided since their location will vary depending on
the site layout. In general, power wiring from the main feed
°t should enter the Multiwell® enclosure at or near the top, and

wires to the pump motors and probes should exit the enclosure

at the bottom,

2. INPUT POWER
220 volt 1 phase power for the Multiwell® is connected via T8B!

at the top of the sub-panel. Provision is made for wire size,

L3
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up to #4 AWG. Input wire should be fused and sized for

the combined motor loads o be used. The maximum currentc

for a Hydropurge motor is 15 amperes (approx. 2 h.p.) and
for a Pétropurge mocor, 10 amperes (a Nepcco std. Petropurge .

motor draws approx. 5 Amps). For standard Hydropurge and

Pecropurge motor loads, we recommend 80 amp scrvice to the

Multiwell® eanclosure.

3. OQUTPUT POWER

220 vole, 1 phase voltage for Hydropurge and Petropurge pumps

is available on TB 2 at the lower right hand side of the enclo-

sure. Powver available is limited to 15 amps on Hydropurge ckes,

10 amps on Petropurge ckts. L1 & L2 represenc the 220 voles

power leads with an adjacent ground connection for each motor.

Power to TB2 is controlled via the logic cards, LC1 - LC4, and
probe units. Logic Card #1 controls power for Hydropurge #1
and Pecropurge #1. Logic card #2 conctrols lydropurge #2 and

Pecropurge #2, and so on.

Probe #! provides the control signals for logic card #1 and
Probe #2 provides

therefore Hydropurge #1 and Pecropurge #l.
signals for Logic Card #2, and so on.
4, PROBE INPUTS

The probe irpucts are connected via screwv terminals at the

bottom of the sub-panel on TB3, and TBS respectively.
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MULTIWELL INSTALLATION
Multivell® probes are equipped with spade lugs (instead
of a connector) and only one probe 1s necessary to control
both Hydropurge and Petropurge. Conneccions should be by
Wire color as shown in Fig., 1.

5. TANK OVERFILL CONNECTIONS:

Tank overfill connections are made on TB7 with one wire from
each Tank Overfill probe connected to TB7 - 1 (TNK Full Commoa)

and the other to terminals 2,3,4 & 5 as noted in Fig. 1.

The Multiwell® has been set up to accommodate a separate
recovery task for each Petropurge pump. If a single collection
tank is to be used for more than one pump, connect ; jumper on
TB7 between terminals 2,3,4, & 5 (cerminél§ 2 - 5 all tied
together). This will shut down all Petropurges when a ﬁank_'
full signal is received. In this inscance, the single tank
full probe conﬁeccions should be made between terminals ; and
2 on TB7.

6. TROUBLESHOOTING:

- Fig. 2 is a chart showing the various components affecting

each Hydropurge and Petropurge for troubleshooting if necessary.

e

.

(. | B \. o ~ ' A=l
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MULTIWELL INSTALLATION
, TANK
SOLID PROBE FULL PWR
CKT STATE LOGIC TERHMI- TERMI- ouT
BKR RELAYS | CARDS NALS NALS (TB7) (TB2)
HYDRO 1 CBl (15A) Kl LCl TB3(1-6) :. 1,2
HYDRO 2 CB3 (15A) §§ Lc2 TB3(7-12)| -~ 6,5
HYDRO 3 CBS (154) ig LC3 TBS(1-6) - 7,8
HYDRO 4 CB7 (154) t}g LC4 B TBS(7-12) - 10,11
PETRO 1 CB2 (104) ﬁ;A LCl | TB3(1-6) 1 &2 13,14
PETRO 2 CB4 (10A) i? LC2 TB3(7-12){ 1 & 3 16,17
PETRO 3 CB6 (104) é?l LC3 . TBS(1-6) 1 & 4 19,20
PETRO 4 CB8 (10A) (s | Les TBS(712) | 1 &5 22,23
PS1 Fl1 & F2 516 - - - -
PS2 Fl1 & F2 - - - - -
NOTE: FIGURE 2
Petropurge circuit breakers (cB2, CB4, CB6, CB8) are rated at 10 amps.v
Hydropurge circuit treakers (CB1, CB3, CBS, CB7) are rated at 15 aamps.
START UP PROCEDURE:

1. Wich all wiring completed as described in the previous section and
circuit breakers #1 - #8 "off", <turn on main powver via power feed
breakers or Main disconnect. Observe that both power supplies (PS1
& PS2) have RED LED "on".

2. Turn CB #1 "on" and turn fronat panel Hydropurge {1 switch to

Do not run the Hydropurge motor f

“MAN" for approx. 2 secoads. The Hydropurge puap connected as
Caution

#1 should run for the 2 second interval. Lautlofl

Hydropurge
or more thaa 2 scconds when

A-35
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MULTIWELL INSTALLATION

not fully submerged. Permanent motor and pump damage may occur

if the moctor is run without being submerged.

If pump runs while in “MAN" mode, proceed to next step. If pump
‘ p

does not run, recheck wiring on TB2, and ensure thatC pump mocor

runs when powered directly froam power feed (bypass Multiwell Panel.)

Wich CB#1 "on", turn front panel Hydropurge #1 switch to "Auto"
position. Slowly immerse probe connected to probe #l (TB3U-6) in a

bucket of water. When water reaches upper sense rod in probe

(shortest 1/4 dia. rod, approx. 3 1/2" from top of probe), Green

"Pump On® light should come on and Hydropurge pump #l should run.

Again, observe caution about running motor when not fully submerged.

Slowly raise probe out of water. Motor and green "pump on" light

should remain on until water level falls below lower sense rod in

probe (about 7 1/2" from top of probe). Pump motor and green light

should be off at this poinc.

If all is o.k., proceed to next step. If not all o.k., check wiring

of probe to TB3, check to ensure Logic Card LCl is fully and properly

plugged in.

Using CB#3, Logiz Card LC2, probe #2 coanected to TB3 (7-12), repeat

steps 2 & 3 for checkout of Hydropurge #2.

Using CB#S, Logic Card LC3, Probe #3 connected to TBS (1-6), repeat

steps 2 & 3 for checkout of Hydropurge i3.

Using CB#7, Logic Card LC4, Probe #4 connected to TBS (7-12), repeat




2/18/87

MULTIWELL INSTALLATION

7.

steps 2 & 3 for checkout of Hydropurge #4.

4

Wich CB#2 "on", turn fronc panel Pecropurge | switch ta '"MAN"

2 Pecropurge pump | should run

position for approx. 2 seconds.

Observe the same caution with the

for the 2 second interval.

Pecropurge pump being unsubmerged as with the Hydropurge pumps

previously discussed.

If pump runs while in "MAN" mode, proceed to next step. If

pump does not run, recheck pump wiring on TB2 and ensure that

pump motor runs when powered directly from power feed (bypass

Multiwell panel).

With CB#2 on, turn front panel Petropurge switch to "auto"

position (probe #1 should be out of water and in upright

position). Hydropurge #1 switch should be in "auto" position.

Invert probe (turn upside down). Green

After 30 - 40

CB#1 should be "OFF",
Petropurge "pump on" light should begin to bliak.
seconds, green Pecropurge "pump on" light should be on steady and

Observe caution regarding running pump

pump motor should ruyn.

unsubmerped.

Turn probe right side up. Petropurge pump motor should stop and

green "pump on" light should go out.
Slowly immerse probe in a bucket of water. When water reaches
lower sense post (approx. 7 1/2" from top of probe).

shutdown” light should come on dimly. When water reaches the

intermediate sense post (approximately 4 1/2" from top of probe)

the "water shutdown" light should come on brighely.

A -27
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MULTIWELL INSTALLATION

10.

11.

12.

When wacer reaches upper sense post (approx 3 1/2 inches from
top of probe), green Hydropurge "pump on" light should come an

and red water shutdown light should remain brighe.

Complecely immerse probe in vater. Petropurge should not

turn on, Hydropurge "pump on"™ light should be on and "water

shutdown" light should be on. Remave probe from water; all

lights should be ouct.
If not o.k.,

If all checks o.k., proceed to next scep.

check probe wiring at TB3, check to ensure Logic Card LCIl is

fully and properly plugged in.

Using CB#4, Logic Card LC2 and probe #2 connected to TB3 (7-12)

repeat steps 7 & 8 for Petropurge #2 checkout. (CB3 should be "OFF")

Using CB#6, Logic Card LC3 and probe #3 connected to TBS (1-6)
repeat steps 7 &-8 for Petropurge #3 checkouct. (CBS should be "OFF")
Using CB#8, Logic Card LC4 and probe #4 connected to TBS (7-12)
repeat steps 7 & 8 fof Petropurge #4 checkout. (CB? ;hould be “OFF".)

If one or more tankfull probes are to be used, check out as follows:

Invert probe or manually raise either float. Yellow "Tankfull®

light should come on. In cases where pins TB7-2-5s are jumpered

to permit a single recovery :ank, all four yellow "Tankfull" lights

should come on. If you manually raised one float, repeat test by

raising the other float,.
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MULTIWELL INSTALLATION

13‘

14,

To check condition of Fuses Fl & F2 observe the red LED
lights on the power supply princed circuit boards PSl and
PS2. 1If chese lights are illuminated when the power is on

(there is current at L1 and L2 of terminal block TBl) then

the fuses are o.k.

The above procedures and nomenclature are for a Model 44
Multiwvell. Other model Multiwells may not have all components
discussed above.

On Model 22 Units, CBS, CB6, CB7, CB8, X9, K10, K11, K12, K13,

K14, K15, K16, LC3, LC4 & TBS do not exist.

This completes the initial start up and check out procedure

for the Multiwell. You are now ready to install che pumps and
probe in the recovery well in accordance with normal Petropurge

and Hydropurge procedures and recommendations.

A.cC
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SERIES 30 centrifugal pumps are

“C” face motors.

close-coupled to standard NEMA

Open adaptor protects motor. All models are

available in cast iron. bronze or aluminum construction to suit a wide

variety of liquids.
All fasteners are stainle
balanced to improve effic

Standard stainless steel
and corrosion resistant to

Completely tested pump “wet ends”

ss steel to reduce corrosion. Impellers are
iency and bearing life.

and Viton mechanical seal is self-adjusting
handle almost any liquid.

are available with or without

motors and can be mounted to standard “C” frame motors in just

O minutes.

PUMP

SPECIFICATIONS

Suction & Discharge .. |1 x %"

Housing ............ Cast iron, bronzs or aluminum
with vertical or
horizontal discharge

Impeller ............[Bronze. aluminum or cast iron
— S@rmi-opened

ShattSleevs ......... Stainless steel with %"
bore to fit 56C frame

Fasteners ...........l A1 Stainless Steel

Seals .............. Standard VITON, Special seal
matenal avadable.
{Cansuit factory).
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INSTRUCTI

ON BULLETIN

MP STRAIGHT CENTRIFUGAL ESUMPAKS

MODELS: 30, 60

, 80, 110, 130, 200

READ THIS BULLETIN CAREFULLY BEFORE INSTALLING OR OPERATING THE PUMPAK

It is important that this instruction bulletin be read over
carefully to fully familiarize yourself with the PUMPAK
assembly arrangement. The instructions contained in this
bulletin pertain to the installation and maintenance of the
PUMPAK assembly only.

Check the PUMPAK over carefully to make certain that
N0 parts are missing or broken in shipment. CAUTION:
Do notdisturb the assembly shim at the suction opening of
the pump housing until after the PUMPAK has been
completely assembled to the driver. ,

Packed separately with each unit are instruction bulletin,
parts list, and literature describing this PUMPAK.

CONSTRUCTION:

The PUMPAK consists of a housing, adaptor, stainless
steel shaft sleeve, shaft seal. seal spring keeper, impeller,
drive clamp, gaskets, Woodruff key, impeller locknut, and
stainless steel fasteners. Series 80 does not use the seal
spring keeper.

The impeller is slipped onto the shaft sleeve and is driven
by a Woodruff key and locked in place by a self-locking nut.
The Series 80 has the impeller screwed onto the shaft
sleeve and held in place by a self-locking nut. The shaft
sleeve is machined to precisely fit the shaft on your driver.
No provision is made for an internal drive key and none is
required. The drive clamp assembly takes the place of
internal drive keys. securely locks the shaft sleeve to the
driver shaft. and serves additionally as a liquid slinger to
protect your motor or engine. :

The mechanical seal is the self. -adjusting, greaseless type,

being lubricated by the liquid in the pump. [t requires no
maintenance and provides long and trouble-free operation.
Because the seal is lubricated by the liquid in the pump,

the pump should never be operated without liquid in .

the housing.

~ Infreczing weather, the pump should always_be drained
liquid unlesssufficient anti-freeze solution isin the systen

MOUNTING PUMPAK TO DRIVER:
ROTATION:

Check rotation of driver to be sure it coincides with tt
required rotation of the PUMPAK assembly. When viewe
from the driver end PUMPAK rotation may be Rigl
Hand (Clockwise), Left Hand (Counter-clockwise) «
Reversible. If discharge port is to your right, pump

Right Hand Rotation. To the left, Left Hand Rotation.

pointing upward, and in center of housing, PUMPAK m;
be operated in either direction.

Loosen the drive clamp fasteners but do not remov:
NOTE:If thedrivershaft is a keyed shaft, remove the ke
before installing the MP PUMPAK. The drive cl_am
assembly on the MP PUMPAK is all that is required !
drive the pump. Slide PUMPAK assembly onto the drive
shaft. aligning capscrew or stud holes in adaptor with tt
tapped holes in the driver mounting face, until adaptc
contacts the mounting face.

Install fastenersand tighten tosecure PUMPAK a.ssemb?
todriver. First center, then tighten drive clamp assemb’
to lock shaft sleeve onto driver shaft.

After all fasténers are tight, including drive clamp a
sembly, remove the strip stock shim from the suction eye
the pump housing. This shim was inserted to establis
clearance between the face of the impeller and pum
housing. Rotate driver slowly by hand to make certain tt
impeller does not rub or hit the housing or adaptor.

It impellef is rubbing‘. this means the shim was displace
during shipment or handling.

A _N=




~ 7. Replace housing,

OTATION: (Cont.)

7o adjust impeller clearance. do this:

1. Loosen the impeller drive sleeve clamp.

. Move in:wpe!ler either forward or back by using a
scr:ewdrxver to push impeller back — or move impeller
drive sleeve forward.

Dependingon the seal spring tension, you can do this by
hapd without removing the pump housing, Turn the
driver to determine that you have adjusted the clear-

ance so the impeller does not rub. Then tighten the
impeller drive sleeve clam p.

F THE SEAL SPRING TENSION PREVENTS THIS
AETHOD OF ADJUSTM ENT. DO THIS:

*. Remove pump housing.
2. Loosen drive clamp, but do not remove.
i Remove gaskets from housing.

4. Repigce hqusing. pushing againstimpeller face. Secure
housing with two fasteners, 180° apart.

5. Securely tighten drive clamp.
' Remove housing and install one gasket.

securing with two fasteners, 180°
apart, :

- 8. Rotatedriver to determine if impeller rubs. If it does,

R

add one more gasket If not. replace all housing
fasteners and tighten.

INSTALLATION:

The MPﬁstra&ht centrifugal PUMPAKS should be in-
stalled with flooded suction or as near Lo the liquid source
as possible,

- Ifitis necessary to install the pump above the level of the
liquid, a priming line should be connected directly to the
suction line. A check valve must be used in conjunction
with a priming line or the priming liquid will merely pass
through the suction line to the liquid source. The priming
of the suction line evacuates the air in the suction line and
pump. This series of pumps will not handle air and
therefore all air must be displaced from the suction line
and pump before the pump canoperate. Besure that pump
housing is filled with liquid before starting the pump.
THE MECHANICAL SEAL IN THE PUMP MUST
NOT BE OPERATED DRY. :

Pipe or hose of the same size (or larger) as inlet and outlet
openings should be used on the installation. When using
pipe. avoid sharp bends and use long radius elbows
wherever possible. This will keep friction loss at 2 min-
imum and allow the pump tooperate more effectively. Use
pipe dope on all connections and be sure all fittings are
air-tight. especially on the suction side of thepump. Anair
leak on the suction side of the pump will prevent proper
operation. A section of non-collapsible hose between piping
and pump may be used as a vibration dampener.

TO DISASSEMBLE THE PUMP:

Drain the system of liquid, break suction and discharge
pipe unions, and, if necessary, remove all piping from the
suction and discharge openings. Remove the fasteners
holding the pump adaptor to the driver, loosen the drive
clamp assembly, and remove the PUMPAK.

To disassemble, remove the fasteners holding the pump
housing to the adaptor. Remove the housing but use
caution so as not to tear the housing gaskets.

Remove the drive clamp assembly. The impeller, drive
sleeve. seal bellows, and spring assembly will now slide
forward free of the pump adaptor.




-

The seul seat and seat cup will remain in the pump
adaptor. If not damaged or worn. do not remove, [f
RéCessary. remove from the adaptor counter bore with a
piece of wood or ascrewdriver handle inserted through the
adaptor from the drive end. A sharp tap or two is usually
sufficient to knock out the seal seat. Use caution in
removing the seal seat so as not to crack a ceramic seat or
distort a metal seat.

TO REMOVE IMPELLER:

Remove seal bellows and spring assembly. On some
models. spring keeper can also be removed now before
removing impeller.

NOTE: The seal bellows will be bonded to the shaft sleeve

and will require some patience and caution in removal in
order not to damage the seal bellows and cage.

Remove the impeller locknut from the end of the shaft
sleeve. Slide the impeller from the shaftsleeve and remove
the impeller Woodruff key. Series 80: Unscrew the im-
peller from the shaft sleeve counter-clockwise from
impeller end.

INSPECTION:

Check all parts for wear. For ease of reassembly shaft
sleeve should have all nicks and burrs removed. Clean with
light crocus g!oth. Replace damaged parts with new parts.

Inspect the seal seat and washer, seat ey p. and seal bellows
for grooves, cuts, scuff marks, or other deterioration. If
any of the parts are damaged. a complete new assembly
should be installed. '

REASSEMBLY:

Clean all castings with mild cleaning solvent such as
kerosene. All dirt and foreign matter should be removed.
Ifseal is to be reused, use soft clean cloth to wipe seal faces.

Lubricate seal seat cup with liquid soap or clean greas
and press seal seat into adaptor counter bore, seating i
firmly and squarely. Use caution so as not to mar th
lapped face of the seal seat.

Assembile shaft sleeve, seal spring keeper, impeller Wood
ruff key. impeller, and impeller locknut. Before installing
seal bellows and spring assembly, lubricate the shaf
sleeve and rubber bellows with liquid soap or clean greas
and press bellows and spring assembly onto the shaf
sleeve. The spring should engage the spring keeper at the
impeller end of the shaft sleeve. Be sure seal washer i:
properly positioned before and during the assembly
operation.

To be properly positioned the washer must be firmly
against the rubber bellows member and the driving lugsof
the washer properly engaged. The raised shoulder on the
seal washer should be facing away from the impeller to
contact the lapped surface of the seal seat in the adaptor.

Slide impeller and seal assembly into the adaptor. [nstall
drive clamp assembly on shaft sleeve but do not tighten.

Proceed with mounting instructions shown under
MOUNTING PUMPAK TO DRIVER. _

DRIVER REPAIRS:

1. Remove piping, install strip stock impeller shim.

2 Remove four capscrews which fasten adaptor todriver.
3. Loosen drive lamp assembly.

4. Remove PUMP.‘;K.

After driver repairs, reinstall PUMPAK accoreding to
instructions shown under MOUNTING PU.\_!PAK

TO DRIVER.

A-dq7




Parts shown are typical. not necessarily actual views.

Item No. Description Item No.
1 Gasket *e 10
*2 Woodruff Key *11
3 Housing 12
4 Stud 13
5 Hex Nut 14
-6 Plug 15
7 Seal Assembly 16
8 Drive Clamp 17
9 Impeller Locknut 18
® Not used on Series 80

** Impeller shown is Semi-open. Series 60 and 80 use enclosed impellers.

2

Form No. 3008-B-DP

[T ] MP PUMDS 225ion.or e

34800 Bennett Dr.Fraser, Ml 48026 (313) 293-8240 TLX: 358-238

Description

Impeller

Seal Spring Retainer
Capscrew
Lockwasher

Adaptor

Shaft Sleeve
Capscrew

Hex Nut
Lockwasher

Litho in U.S.A.
A~UR




CLOSE COUPLED SERIES 30
FOR ELECTRIC MOTOR DRIVE STRAIGHT CENTRIFUGAL PUMPAKS

- with Mechanical Seal
( 1" x 3/4" Pipe Size

PHOTO IS TYPICAL VIEW ONLY

( APORTANT: When ordering parts, specify model and serial number shown on nameplate.
N/S means “not shown™ in exploded view of parts. .

QUANTITY REQUIRED PER MODEL
ROTATION ALL MODELS LISTED ARE RIGHT HAND _ |
PIPE SIZE ALL MODELS LISTED ARE 1~ x /4" -
ITEM METAL CAST IRON_| ALUMINUM BRONZ
NO. PART NO. DESCRIPTION MODEL NO. 2321 23219 . 23220
23222 24316 23938
24319 24317 24318
’ 22678 24320 24186
HOUSING
22915 Housing Assembly - Inc 1
3 Housing - Cast lron !
4 21243 Stud - S.S. - 5/16" 4
6 21255 Pipe Plug - S.S. - 1/8" NPT 2
23826 Housing Assembly - Inc: !
3 Housing - Aluminum !
4 21243 Stud-S.S.-5/16" 4
8 21255 Pipe Plug - S.S. - 1/8” NPT 1
22914 Housing Assembly - Inc: !
3 Housing - Bronze !
4 21150 Stud - Br. - /16" N
6 21185 Pipe Plug - Bronze - 1/8” NPT !

£ MP PUMPS

AITTIIT R ST TIOUNMSEN PRODUCTS CO

8 515 LYCASTE OETROIT. MICHIGAN 48214 - (313) 822-0240

SERVICE PARTS LIST




QUANTITY REQUIRED PER MOQDEL
RQTATION ALL MODELS LISTED ARE RIGHT HAND
PIPE SIZE ALL MODELS LISTED ARE 1~ ¢ 374~
] ITEM METAL CAST IRON ALUMINUM BRONZE ,- -
: NO PART NO DESCAIPTION MODEL NO. 23221 23219 23220 .
l 23222 24316 23938
24319 24317 24318
P ‘ 22678 24320 24186
. l HOUSING
17 21244 Hex Nut-S.S.-5/16" 4 4
[ 19 21238 Lockwasher - S.S. - 5/15~ 4 4
;3 17 21179 Hex Nut - Br. - 5/16" 4
B 19 21184 Washer - 8r. 5/8* 4
N 1 21126 Gasket 4 4 4
i
IMPELLER
i J 10 22573 Impeiller C.1. - 3-1/4" dia. tor Modet 23221 1
A 10 22571 Impeiler - Alum. - 3-1/4" gia, for Model 23219 1
10 22572 Impeller - Br. - 3-1/4" dia_ for Model 23220 1
i 10 22138 Impeller - C.L. - 2-7/8" dia. for Modal 23222 !
' 10 24322 Impeller - Alum. - 2-7/8" dia. for Model 24318 1 -
10 22137 impeller - Br. - 2-7/8" dia. for Mode| 23938 1
10 22149 Impeller - C.1. - 3-1/8 dia. for Modei 24319 1
10 24324 Impeller - Alum. - 3-1/8 dia. for Model 24317 1
10 22148 Impetler - Br. - 3-1/8" dia. for Model 24318 1
10 22143 Impeller - C.1. - 2-1/2" dia. for Mode! 22678 1 .
r 10 24323 Impelter - Alum. - 2-1/2" dia. for Model 24320 1 O
' 10 22142 Impeller - Br. 2-1/2" dia. for Model 24186 1
i 15 22131 . Impeller Drive Sleeve 5/8 1
1 9 22588  Lock Nut-S.S. - /8" 1
[ 2 21865 Impeller Drive Key 1 1 !
Clamp
23002 Clamp Assembly Inc.
8 Clamp 2 2 2
i 5 21284 HexNut-S.s. - 5/16- 2 2 2
18- 21238 Lockwasner - S.S. - 5/16~ 2 2 2
, 18 21264 Capscrew -S.S. - 5/16 2 2 2
SEAL
e 7 22272 Seal Assembiy 1 1
1 22133 Seal Spring Retainer 1 .1 1
‘ ( ADAPTOR |
i 14 - 22130 Adaptor - Cast iron 1
L e 22128 Adopter - Aluminum ! :
! { 14 22129  Adaptor - Bronze v !
12 21251 Capscrew - S.S. - /3" 4 4 4 K—
13 21266 Lockwasher - S.S. - /8" 4 ‘ ‘
Form 7020-A

[ UTHOINUS.A.
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TECUMSEH PRODUCTS COMPANY'S LIMITED WARRANTY
FOR NEW PUMPS MANUFACTURED BY MP PUMPS

A. PRODUCTS WARRANTED

MP Pumps Division of Tecumseh Products Company
("Tecumsen"), subject to the limtations contained below,
wiil at its oplion, repair or raplace, wrthout charge for parts
or labor oniy, any part or parns of a new pump manufac-
tured by MP PUMPS (“MP PUMPS") which is found,
upon examination by Tecumsan's MP PUMPS factory in
Fraser, Michigan, 1o be DEFECTIVE IN MATERIAL
AND/OR WORKMANSHIP if racsived By such factory for
such examination within six months from the data of sale
10 the oniginal consumer purchasar.

B. PRODUCTS AND ITEMS NOT WARRANTED
1. Alterations or Modilications of MP PUMP

All obligations under this warranty shall ba ter-
minated if the new MP PUMP is altared or moedified
in any way.

2. Accidents, Normal Maintenance, Failure To Follow
MP PUMP Instruction Builetin

This wamanty covers only parts of a new MP PUMP which
are found upon examination to be dafective in matarial
or workmanship as delivered to the original consumer
purchaser. This warranty does not cover defects caused
by depraciation or damage caused by normal wear, ac-
cidents, improper maintenancs, improper use or abuse
of the product, failurs to foliow the instructions contain-
ed in an Instruction Bulletin for the opsration of the pump
and parnts. The cost of normal maintenance and replace-
ment of service items which are not defective, shail be
paid for by the original consumer purchaser,

C. SECURING WARRANTY SERVICE

Warranty servica can be arranged by contracting the MP

PUMPS Division of Tecumseh, c/o Sarvice Manager,
34800 Bennett O, Fraser, Michigan 48026 Warranty ser-
vice can only be performed by the MP PUMPS Division
of Tecumsenh at its factory in Fraser, Michigan. At the time
of requesting warranly service, evidence must be
presented of the date of saie to the original consymer
purchaser. The purchaser shall pay any charges for mak.
ing service calls andlor for transponting the product to
and from the place where the inspection and/or warran.
ly work is performed. The purchaser shali be responsi-
ble for any damage or loss incurred in connection with
the transportation of the MP PUMP andlor of part or parts
of the MP PUMP submutted for inspection andfor war-

Y% P PUNDS

-J 34800 Bennett Or,Fraser, M1 48026 (313) 293-3240 TLX:358-238

0. NO ADDITIONAL WARRANTIES OR
REPRESENTATIONS

The foregoing EXPRESSED WARRANTY IS IN LIEU OF
ALl OTHER EXPRESSED WARRANTIES. Neither
Tecumsah nor any of its affiliates make any warranties,
reprasentations or promisas, writtan or verbal, as 1o the
Quality of the MP PUMP or its parts other than thoss set
forth herein,

ANY IMPLIED WARRANTIES (INCLUDING, BUT NOT
UMITED TO MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE) TO THE EXTENT EITHER AP-
PLIES TO PART OR PARTS OF A MP PUMP SHALL BE
LIMITED IN DURATION TO THE PERIODS OF THE EX-
PRESSED WARRANTIES AS DEFINED IN PARAGRAPH
A. Soma states do not allow limitations on how long an
implied warranty lasts, so the above limitations may not

E. DAMAGES

INNO EVENT WILL TECUMSEH BE LIABLE FOR ANY
INCIDENTAL, CONSEQUENTIAL OR SPECIAL
DAMAGES AND/OR EXPENSES. Soms states do not
allow the exclusion or limitation of incidental or conse-
quential damages, so the above limitation may not app-
ly © you. This warranty gives you specific legal rights
and you may have other legal rights which vary from state
o state.

F. NO DISTRIBUTOR DEALER WARRANTY

Tecumseh neither assumas nor authorizes any other per-
son, natural or corporate, 10 assume for Tecumseh any
other obligations or liabilities in connection with or with
respect 10 any part or parts of a8 MP PUMP. The saller,
dealer or distributor of part or parts of a MP PUMP has
no authority to make any represantations or promises on
behalf of Tecumseh or to modity the terms or limitations
of this warranty in any way. The seller, dealer or distributor
makes no warranty of his own on any item warranted by
Tecumsah and makes no warranty on other items, unless
such seller or dealer delivers to the purchaser a separate
writlsn warmanty documaent in which the seller or the
dealer individually and specifically on its own behalf, war-
rants the tarms or itams.

DIVISION OF EErammmms
TECUMSEH PRODUCTS CO.

-
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APPENDIX C

Drawings for Current Ground Water Extraction and
Treatment System



Plans for:
Ground Water Remediation System

ExxonMobil Refining and Supply Company

Former Mobil Terminal
2425 Lind Avenue SW, Renton, Washington

Project Description

Petroleum recovery system installed in 1987. Re-designed and modified as a total fluids
extraction system in 2002.

Prepared by:
Acton « Mickelson « Environmental, Inc.

Consulting Scientists, Engineers, and Geologists
5175 Hillsdale Circle #100

Fl Dorado Hills, California 95/62

Phone (916) 939-7550

Fax (916) 939—-7570

Project No. 15042.05
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A A ADSORBER
A/G ABOVEGROUND
ABS ACRYLONITRILE BUTADIENE STYRENE
AC ALTERNATING CURRENT, ASPHALT,
ASPHALTIC CONCRETE
ACFM ACTUAL CUBIC FOOT PER MINUTE
ACV ANALYZER CONTROL VALVE
AGG AGGREGATE
Al ANALYZER INDICATOR
AlC ANALYZER INDICATING CONTROLLER
AL ALUMINUM
API AMERICAN PETROLEUM INSTITUTE
APPROX  APPROXIMATELY
AR ANALYZER RECORDER
ARC ANALYZER RECORDER CONTROLLER
ASH ANALYZER SWITCH HIGH
ASL ANALYZER SWITCH LOW
AST ABOVEGROUND STORAGE TANK
ASTM AMERICAN SOCIETY FOR TESTING
AND MATERIALS
AT ANALYZER TRANSMITTER
AWS AMERICAN WELDING SOCIETY
B B BLOWER
BARB HOSE BARB CONNECTION
BHP BRAKE HORSEPOWER
BLDG BUILDING
BNG BOLT, NUT, GASKET
BOM BILL OF MATERIALS
BOP BOTTOM OF PIPE
BOS BOTTOM OF STEEL
BOT BOTTOM
BTU BRITISH THERMAL UNIT
cC DEGREE CELSIUS
c COLUMN
cB CATCH BASIN
cc CUBIC CENTIMETER
CFM CUBIC FEET PER MINUTE
CFS CUBIC FEET PER SECOND
cl CAST IRON
cL CENTERLINE, CLASS
CLEAR  CLEARANCE
cM CENTIMETER
co CLEAN OUT
CONC CONCRETE
CONC RED CONCENTRIC REDUCER
CONT CONTINUED
CcP COMPRESSOR
CPLG COUPLING
CPVC CHLORINATED POLYVINYL CHLORIDE
cs CARBON STEEL
CU FT  CUBIC FEET
CU IN CUBIC INCH
CU YD  CUBIC YARD
cv CHECK VALVE
D DB DECIBEL
DC DIRECT CURRENT
DEG DEGREE(S)
DI DUCTILE IRON
DIA DIAMETER
DIS DISCHARGE
DIST DISTANCE, DISTRIBUTION
DO DISSOLVED OXYGEN
DP DIFFERENTIAL PRESSURE
DPI DIFFERENTIAL PRESSURE INDICATOR
DPDT DOUBLE POLE DOUBLE THROW
DWG DRAWING

E E
E-O—-LET
EA
ECC RED
EJ
ELEV
EMT
EQPT
EW, EX
EXIST

FF
F
FBO
FC
FCv
FDN
FEM
FF
FG
Fi
FIC
FIG
FLA
FLG
FO
FOB
FOT
FPM
FPS
FPT
Fal
FR
FRC
FRP
FSH
FSL

FT—-LB
FTG

GAL
GALV
GES
GETS

GND
GPD
GPH
GPM
GPS
GRD

HE
HIC
HOA
HP
HS
HZ

IHP
IMC
IN
IN—-LB
INL
INSUL
INV

EAST

ELBOW—-LET

EACH

ECCENTRIC REDUCER
EXPANSION JOINT

ELEVATION

ELECTRICAL METALLIC TUBING
EQUIPMENT

EXTRACTION WELL

EXISTING

DEGREE FAHRENHEIT
FILTER, FLOW

FURNISHED BY OTHERS
FLOW CONTROLLER

FLOW CONTROL VALVE
FOUNDATION

FEMALE

FLAT FACE

FLOW GLASS

FLOW INDICATOR

FLOW INDICATING CONTROLLER
FIGURE

FULL LOAD AMPS

FLANGE

FLOW ORIFICE

FLAT ON BOTTOM

FLAT ON TOP

FEET PER MINUTE

FEET PER SECOND

FEMALE PIPE THREAD

FLOW TOTALIZER, INDICATING
FLOW RECORDER

FLOW RECORDING CONTROLLER

FIBERGLASS REINFORCED PLASTIC

FLOW SWITCH HIGH
FLOW SWITCH LOW

FEET, FLOW TRANSMITTER
FOOT—POUND

FOOTING

GAGE, GAUGE
GALLONS
GALVANIZED

K KHZ
KVA
KW
KWH

LAL
LB
LB—FT
LB-IN
LC
Lcv
LEL

LI

LIC

LR
LRC
LSH
LSHL
LSL

MA
MAX
MFR
MG
MG/L
MGD
MI
MIN
MISC
MM
MPC

MPT
MV

NC
NIP
NO
NPT
NTS

GROUND WATER EXTRACTION SYSTEM O OCEW

GROUND WATER EXTRACTION AND

TREATMENT SYSTEM
GROUND
GALLONS PER DAY
GALLONS PER HOUR
GALLONS PER MINUTE
GALLONS PER SECOND
SURFACE GRADE

HEATER

HEAT EXCHANGER

HAND INDICATING CONTROLLER
HAND, OFF, AUTO SWITCH
HORSEPOWER

HAND SWITCH

HERTZ

INSIDE DIAMETER

INDICATED HORSEPOWER
INTERMEDIATE METAL CONDUIT
INCH

INCH—POUNDS

INLET

INSULATE, INSULATION

INVERT ELEVATION

JOINT

oD
OX

PC
PCF
PCV
PH
P
PIC
PLC
POE
PPB
PPM
PR
PRC
PROJ
PRV
PS
PSF
PSH
PSHL
PS
PSIA
PSIG
PSL
PT

PVvC

KILOHERTZ
KILOVOLT-AMPERE
KILOWATT
KILOWATT—HOUR

LEVEL ALARM HIGH
LEVEL ALARM LOW
POUND WEIGHT
POUND—FOOT
POUND—INCH

LEVEL CONTROLLER
LEVEL CONTROL VALVE
LOWER EXPLOSIVE LIMIT
LEVEL INDICATOR

LEVEL INDICATING CONTROLLER
LONG RADIUS, LEVEL RECORDER
LEVEL RECORDING CONTROLLER

LEVEL SWITCH HIGH

LEVEL SWITCH HIGH AND LOW

LEVEL SWITCH LOW
LEVEL TRANSMITTER

MOTOR

MILLIAMPERE

MAXIMUM
MANUFACTURER
MILLIGRAM

MILLIGRAMS PER LITER

MILLION GALLONS PER DAY

MALLEABLE IRON
MINIMUM
MISCELLANEOUS
MILLIMETER
MAXIMUM PERMISSIBLE
CONCENTRATION
MALE PIPE THREAD
MILLIVOLT

NORTH
NORMALLY CLOSED
NIPPLE

NUMBER, NORMALLY OPEN

NOMINAL PIPE TAPER
NOT TO SCALE

ON CENTER EACH WAY
OUTSIDE DIAMETER
OXIDIZER

PRESSURE, PUMP
PRESSURE CONTROLLER

POUNDS PER CUBIC FOOT

Q QTY QUANTITY
R R REACTOR
RAD RADIUS
RCP REINFORCED CONCRETE PIPE

RED BUSH REDUCING BUSHING

RED TEE REDUCING TEE

REQD REQUIRED

REV REVISION

RF RAISED FACE

RPM REVOLUTIONS PER MINUTE

RPS REVOLUTIONS PER SECOND

RW RECOVERY WELL

$ S SOUTH

S40 SCHEDULE 40

S80 SCHEDULE 80

SCFM STANDARD CUBIC FEET PER MINUTE

SD STORM DRAIN

SEC CONT SECONDARY CONTAINMENT

SHT SHEET

SLIP POLYVINYL CHLORIDE PIPING
SOCKET

SO SLIP ON

SoC METAL PIPING SOCKET

SPDT SINGLE POLE DOUBLE THROW

SPEC SPECIFICATION

SPIG POLYVINYL CHLORIDE PIPING
SPIGOT

SPST SINGLE POLE SINGLE THROW

SQ FT SQUARE FOOT

SQ IN SQUARE INCH

SR SHORT RADIUS

SS STAINLESS STEEL, SANITARY SEWER

ST SAMPLE TAP, STORAGE TANK

STD STANDARD

STP STANDARD TEMPERATURE AND
PRESSURE

SV SOLENOID VALVE

TT TANK

TC TEMPERATURE CONTROLLER

TCV TEMPERATURE CONTROL VALVE

TEMP TEMPERATURE

THD THREADED

Tl TEMPERATURE INDICATOR

TIC TEMPERATURE INDICATING
CONTROLLER

TOC TOP OF CONCRETE

TOE THREADED ONE END

T-O-LET THREAD-O-LET

U u/G UNDERGROUND

uG MICROGRAMS

UG/L MICROGRAMS PER LITER

UM MICROMETER

UST UNDERGROUND STORAGE TANK
vV VOLTS, VALVE, VESSEL

VAC VACUUM, VOLTS AC

VvDC VOLTS DC

VES VAPOR EXTRACTION SYSTEM

VETS VAPOR EXTRACTION AND

TREATMENT SYSTEM

VEW, VW VAPOR EXTRACTION WELL
VRV VACUUM RELIEF VALVE
W w WEST
W—O—LET WELD—O—LET
WOG WATER, OIL, GAS
WP WORK POINT
WT WEIGHT
WWF WELDED WIRE FABRIC
X XCV UNCLASSIFIED CONTROL VALVE
XIC UNCLASSIFIED INDICATING CONTROLLER
XSH UNCLASSIFIED SWITCH HIGH
XSL UNCLASSIFIED SWITCH LOW
Y YD YARD

PRESSURE CONTROL VALVE TOP TOP OF PIPE

PHASE T0S TOP OF STEEL

PRESSURE INDICATOR TRC TEMPERATURE RECORDING

PRESSURE INDICATING CONTROLLER CONTROLLER

PROGRAMMABLE LOGIC CONTROLLER TSH TEMPERATURE SWITCH HIGH

PLAIN ONE END TSHL TEMPERATURE SWITCH HIGH AND LOW
PARTS PER BILLION TSL TEMPERATURE SWITCH LOW

PARTS PER MILLION T TEMPERATURE TRANSMITTER
PRESSURE RECORDER TYP TYPICAL

PRESSURE RECORDING CONTROLLER

PROJECTION

PRESSURE RELIEF VALVE

PIPE SUPPORT

POUNDS PER SQUARE FOOT

PRESSURE SWITCH HIGH

PRESSURE SWITCH HIGH AND LOW

POUNDS PER SQUARE INCH

POUNDS PER SQUARE INCH, ABSOLUTE
POUNDS PER SQUARE INCH, GAUGE

PRESSURE SWITCH LOW

PRESSURE TRANSMITTER,
PRESSURE TANK

POLYVINYL CHLORIDE
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VALVES AND ACTUATORS

3—WAY VALVE

4—WAY VALVE
BALL VALVE
BUTTERFLY VALVE
CHECK VALVE
DIAPHRAGM VALVE

GATE VALVE
GLOBE VALVE
NEEDLE VALVE

PLUG VALVE

PRESSURE RELIEF VALVE
VACUUM RELIEF VALVE

Mg =0 [0

DIAPHRAGM ACTUATOR

DIAPHRAGM ACTUATOR
WITH MANUAL OVERRIDE

ELECTRIC MOTOR
ACTUATOR

SOLENOID ACTUATOR

MANUALLY OPERATED
ACTUATOR

BACK PRESSURE
REGULATOR WITH
EXTERNAL TAP

BACK PRESSURE
i REGULATOR, SELF
CONTAINED
PRESSURE REDUCING
f REGULATOR WITH
EXTERNAL TAP
PRESSURE REDUCING
i REGULATOR, SELF
— CONTAINED

@ R R N 0 O VAV L T

INDICATES DETAIL NUMBER

INDICATES DRAWING OR SHEET

DETAILS AND SECTIONS

ON WHICH DETAIL IS SHOWN
P
|

(X
\XXXA
-
INDICATES AREA |
/x| SHOWN IN !
XXX/ | REFERENCED |
DETAIL )

|
N ——
AN
=
XX

pd

DETAIL CUT/ELEVATION
REFERENCE. ARROW
INDICATES DIRECTION
OF VIEW.

INDICATES SECTION DESIGNATION

METERS

A

ANNUBAR

ORIFICE METER

PITOT TUBE

POSITIVE DISPLACEMENT
METER

ROTAMETER

TURBINE METER

VENTURI

PIPING AND INSTRUMENTATION

AIR ELIMINATOR

BASKET STRAINER

Y—STRAINER

OPEN DRAIN

FLAME ARRESTOR

INSTRUMENT,
LOCALLY MOUNTED

INSTRUMENT,
PANEL MOUNTED

INTERLOCK

REDUCER BUSHING

CONCENTRIC REDUCER

ECCENTRIC REDUCER

PRIMARY PROCESS
LINE AND FLOW
DIRECTION

INSTRUMENT
ELECTRICAL LINE

INSTRUMENT
CAPILLARY TUBING

FLANGE

SOCKET, THREADED, OR
WELD CONNECTION

COUPLER

FLEXIBLE HOSE

UNION

CAP

PLUG

HOSE CAMLOCK
CONNECTION

ORIFICE

EDUCTOR

INSULATION

BURST DISK

ELECTRICAL

W
°xe

§ of of ]

S BT A

o
(o}

3

JNAN

ot
[e]
[e]

CENTRIFUGAL
SWITCH, NC

CENTRIFUGAL
SWITCH, NO

FLOW SWITCH,
NC

FLOW SWITCH,
NO

LEVEL SWITCH,
NC
LEVEL SWITCH,
NO
LIMIT SWITCH,
NC
LIMIT SWITCH,
NO

PRESSURE SWITCH,
NC

PRESSURE SWITCH,
NO

TEMPERATURE SWITCH,
NC

TEMPERATURE SWITCH,
NO

TIME DELAY
SWITCH, NC

TIME DELAY
SWITCH, NO

PUSHBUTTON
NC

PUSHBUTTON
NO

SINGLE POLE,
SINGLE THROW SWITCH

SINGLE POLE,
DOUBLE THROW SWITCH

DOUBLE POLE,
DOUBLE THROW SWITCH

MULTIPOSITION
SWITCH

ROTARY
SWITCH

SINGLE CELL
BATTERY

MULTICELL
BATTERY

GROUND

RES

Jololck

EQUIPMENT

RESISTOR BLOWER AND

MOTOR
TRANSFORMER

CENTRIFUGAL

HORIZONTAL
MOTOR PUMP AND MOTOR
RELAY COIL

CONTACTOR COIL

PLC CONTACT, NC

oler )&

SUBMERSIBLE
PUMP AND MOTOR

CENTRIFUGAL

COMPRESSOR
1C PLC CONTACT, NO AND MOTOR
M
M RELAY CONTACT, NC /\ M CENTRIFUGAL WELL
OR PUMP AND MOTOR
[ RELAY CONTACT, NO /\
FUSED DISCONNECT PISTON
oI T—"° swiTcH —T1 COMPRESSOR
AND MOTOR
HEATER OR
N SOLENOID COIL
—X,—  THERMAL OVERLOAD DIAPHRAGM
SWITCH —( EléhTAgRAND
MOTOR STARTER,
—H= RESETTABLE
oL OVERLOAD CONTACT ] GEAR PUMP
AND MOTOR

O]

LAMP, LETTER
INDICATES COLOR

AREA LIGHT

TWO WIRE PLUG

THREE WIRE PLUG

ELECTRIC HEATER
[iz

HEAT EXCHANGER

THERMOCOUPLE

PACKED COLUMN

METER, TYPE INDICATED

¢ PHASE (e.g. 39)
[ FUSE, NUMBER
70 INDICATES RATING
. CIRCUIT BREAKER,
%50° NUMBER INDICATES

RATING

U

LINE FILTER

GENERAL

®

M« @ © o 4

GROUND WATER
EXTRACTION WELL

MONITORING WELL

SOIL BORING

SPARGE WELL

VAPOR EXTRACTION
WELL

SATURATED ZONE
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PIPING KEY P—100A.B
EXTRACTION PUMPS

GALV — GALVANIZED STEEL, S40 10 GPM EACH AT

PVC — POLYVINYL CHLORIDE, S80 138 FT TOTAL DYNAMIC
HEAD
0.5 HP EACH

. ______________________________________________FFiO_M__DV_VQ_R_I\l:A:F_—_Oél___<
roooT

|
|
|
|
|
|
lz z
IE : — TO DWG RN—A—F—031
3 z
|
|
' A
} To
L Le-1018
TO
LC—101A
./
ji EXTRACTION WELL DATA
CV—-102A Cv-102B NOMINAL SCREENED
WELL CASING DIAMETER TOTAL DEPTH INTERVAL SLOT SIZE
NUMBER MATERIAL (INCHES) (FEET) (FEET) (INCHES)
Yrov-101a  FXFev-1018
/\ [\
R—1 SCH 40 GALV 14 15 3-15 0.020
@ ! R—2 SCH 40 GALV 14 12 4-12 0.020
NOTES:
g MV—_101A%
3 2 1 LINE IDENTIFICATION EXAMPLE
L L 2"—111A—-PVC
T ; \ PIPING SPECIFICATION (SEE KEY)
_ LINE NUMBER
[ev-101a cv-1018 LINE SIZE
¢ ST—D1{())§]AE N 2 VALVE SIZE IS SAME AS LINE SIZE UNLESS OTHERWISE NOTED.
T -T 3 PUMPS P—100A AND P—100B TO STOP AT LOW LEVEL,
i 3 QE 3 START AT HIGH LEVEL.
I T
4 213
g4 glld
52 g [2
] gl
-— N
o o Revision history:
1. Check valves CV—102A and CV—-102B added.
. . Acton - Mickelson : Environmental, Inc. "t
3 g ExxonMobil Refining and Consulting Scientists, Engineers, and Geologists ~ e 13042.05
1 Z Supp|y Compony Dm/c"m/ted El Dorado Hills, California N A—F—030
H B 7/15/06 File Name
Former Mobil Terminal _
= = 2423 Lind Avenue SW i RENEQIATION. SYaREM | 1304205004
Renton, Washington Prepared MECHANICAL FLOW DIAGRAM NUMBER DATE
CHR | T OF 2 1 | 4/29/09
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=210 V=220 T-280 P—290 T1-230 P—240 F—250A B—270 C—260 T-300

EQUALIZATION TANK  OIL/WATER SEPARATOR FREE PRODUCT FREE PRODUCT FEED TANK FEED PUMP BAG FILTER AIR STRIPPER BLOWER AIR STRIPPER FREE PRODUCT STORAGE
650 GALLONS 24" GPM STORAGE TANK TRANSFER PUMP 650 GALLONS UNKNOWN GPM 25 MICRON 488 SCFM ESTIMATED  UNKNOWN GPM TANK
POLYETHYLENE 165 GAL OPERATING 55 GALLONS UNKNOWN GPM POLYETHYLENE UNKNOWN FT DIS HEAD SIZE 2 FILTER AT 0.7 PSIG DIS PRESSURE RATING: UNKNOWN 1,000 GALLONS
VOLUME CARBON STEEL UNKNOWN FT DIS HEAD 1 HP 2 HP BENZENE REMOVAL: UNKNOWN
0.75 HP MTBE REMOVAL: UNKNOWN
F=2508 F—265 FIBERGLASS REINFORCED
BAG FILTER AIR FILTER PLASTIC

25 MICRON DP OF 0.008 IN H20
SIZE 2 FILTER AT 600 SCFM

r'; _____________ B
|
g :
[
|
ISEQUESTERANT| :
I
|
/10 DWG RN-A—-F-O30____ | __________ o ________ A R !
(P—100A, P—100B) swrom T | ! | ATM
[ [
: | | |
I | | |
| | ' Imr~~Smmow ~—— ~ T T T T T T T T T
| I | I
| | I
| | I
: I =
e — !
: : % :I Cc—260
| |
| V=220 2"-221-PVC : | :
l OIL/WATER | XST-M s |
| SEPARATOR ! i
! 1=210 ' 1-230 I
| EQUALIZATION FEED )1
| TANK TANK !
EXTRACTED GROUND : ST _p_H ST—241
WATER 2—111-AVC = )|
DWG RN—A—F—030 ! % I
L
! 080 221 ov—
| T-280 241
| FREE ST__|
! PRODUCT ! P-240
STORAGE TANK |
sTop_| TmeB
' TS SToow T T T T T T T T @
= V=291
‘ V—281
GHo)- =
‘{ (NOT IN' SERVICE)
SECONDARY CONTAINMENT
1
T-300
FREE
PRODUCT
STORAGE TANK
P> — DENOTES CRITICAL SAFETY DEVICE
. . . Acton - Mickelson < Environmental, Inc.|™et N
EXXOI‘IMObIl Reflnmg Gl‘ld Consulting Scientists, Engineers, and Geologists Sroving N1‘3042’O5
SUPPIY company E— El Dorado Hills, California BNA—F—031
H H 7/15/06 File Name
Former Mobil Terminal
. rawn GROUND WATER —
2423 Lind Avenue SW ; REMEDIATION SYSTEM 1304295700
Renton, Washington Prepared MECHANICAL FLOW DIAGRAM [ WowER [ DA |
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Olympic Pipeline Company

Driveway

Landscaped 4 HA-3

Containment Berm

Area / -
HA-4 Z
\ o
>
z
Z,
c
!
%
=
Shop
D-5 ¢
B-3 AC Paving
Vapor
- Sho
: Recoven Loading Rack P
AC Paving \\ Unit / ConocoPhillips
o \: | B-2 V Remediation System
- 4
D-1 =~ ~ / L | Sle D-4
ExxonMobil 17 7] | |
Remediation System
@ Containment Bern
¢ M HA-6
HA-12 HA-7 HA-14
@
HA-8
¢ HA-5
&

Legend

X Product Recovery Well

O Recovery Well Abandoned
& Monitoring Well

o Monitoring Well Abandoned
° Cleanout

Olympic Pipeline
Remediation System
Underground Piping and
Electrical Conduit Trench
Gravel Filled Product Recovery
Trench

Remediation System

O B

Aboveground Storage Tank
NOTE:

ALL FEATURE LOCATIONS AND DIMENSIONS
ARE APPROXIMATE.

REFERENCE:

KLEINFELDER COMPILED FROM HART

CROWSER
"Site Plan and New Construction" 8/19/1997.

)\i
0 60 120
| ]
Feet

Revision History:
1. Monitoring well B—3 abandoned and monitoring well

B—3A installed November 2007.

Monitoring wells W—3

and W—4, and recovery well R—2 abandoned November

2008.

Cleanouts W—3A and W—4A, and recovery well

R—2A installed December 2008.

ExxonMobil Refining
Supply Company
Former Mobil Terminal

2423 Lind Avenue SW

Renton, Washington

and

Acton - Mickelson < Environmental, Inc. | "‘%‘ 3042.05
Consulting Scientists, Engineers, and Geologists —— -
El Dorado Hills, California rawing Fo.
Date Created RN—A—P—OZO
4/25/07 File Name
Drawn GROUND WATER 1304205—-008
TC REMEDIATION. SYSTEM REVISION
Prepared SITE MAP_ WITH REMEDIATION NUMBER DATE
JCT_ AND MONITORING WELL LOCATIONS 1 4/30/09
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NORTH

STEEL PIPE
TO SUPPORT
ROOF

CEMENT

FOOTER/SUPPORT

\

BAG FILTERS

< N
O \ / CONTAINMENT BERM O

@ ’

|

|

| I
OIL/WATER
SEPARATOR
AR FILTER
BOX
EQUALIZATION
TANK
LPH
COLLECTION
TANK
CONCRETE PAD FOR AIR STRIPPING
ELECTRICAL BOXES TOWER
j CONCRETE PAD
O O \ FOR TOWER
‘ ‘ \—DOSING PUMP
OO CONTAINMENT
DRAIN
R1/R2 LINE
FROM WELLS DRIVEWAY

Revision history:

o] 1

2

[ —
1. New bag filter locations added. Feet

ExxonMobil Refining and
Supply Company
Former Mobil Terminal

2423 Lind Avenue SW
Renton, Washington
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REMEDIATION SYSTEM
DISTRIBUTION PANEL

EXTRACTION PUMP

CONTROL PANEL

PRODUCT TRANSFER

PUMP (P—290)

AIR STRIPPER FEED

PUMP (P—240)

AIR STRIPPER

240V, 16
FROM MCC #1
MAIN BREAKER 100A
GFI 120V, 18 240V, 10
RECEPTACLE 20A TOA
120V, 18 240V, 10
FLOWMETER Y e
GROUND WATER 120V, 19 240V, 10
TREATMENT CONTROL 1A Bh
120V, 18 120V, 18
HEAT TRACE 3,90 11.6A

BLOCK

BLOWER (B—270)

L1

240V, 19
L2
0 ]
N
s I I EXTRACTION PUMP R
el . (P—100A)
3077 '
C100A |
| |
| — EXTRACTION PUMP R2
| I (P—100B)
| C1008B B
| EXTRACTION PUMP
| CONTROL
| (DWG RN—A—E-500)
1
| 240V/24V CONTROL
| TRANSFORMER
L
EXTRACTION PUMP
CONTROL PANEL
GROUND WATER TREATMENT
> CONTROL PANEL
20 (DWG RN—A—E—500)
[ PRODUCT
AR TRANSFER PUMP
D 0 P—290
- rn— (P-250)
| 10 C1 |
| |
—~ | | AR STRIPPER
| T | FEED PUMP
TP (P—240)
| 0 C2
| AR
— STRIPPER
—¢ oL I BLOWER
S o1 (B-270)
15 oL
[ 20 =~ _
MOTOR STARTER PANEL
cgc?a FLOWMETER
01/5\0 HEAT TRACE

TWO—LINE DISTRIBUTION

Revision history:
1. Heat trace added.
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EXTRACTION PUMP

+ CONTROL PANEL N
24VAC
5 0
HAND
D \E/HOUR
OOFF
o—— ——o o—L3¥1C100A
AUTO CR-A TDR—A oL
DR—
HAND @HOUR
OOFF
o {1 Ojf AF-{C1008B
AUTO CR-B TDR—B oL
\Sis

LC—101A

o I—‘_w ok
CR-4 ——_———n
00000 I
12VAC @ I
|
, H |

LC—-101B

|
12VAC @ I
m I

NOTES:

1.IN AUTO MODE, CR—1 IS ENERGIZED UPON CLOSURE OF FREE PRODUCT
TANK LSL—280 AND LSH—280 (WET CONDITION). CR—1 DE—ENERGIZES UPON
OPENING OF BOTH LSL—280 AND LSH-280 (DRY CONDITION). CR-1
ENERGIZES WITH THE FREE PRODUCT PUMP HOA SWITCH TURNED TO HAND.

2.IN AUTO MODE, CR—2 ENERGIZES AFTER AN APPROXIMATE 15—SECOND DELAY
UPON CLOSURE OF AIR STRIPPER FEED TANK LSH—230 (WET CONDITION) AND
DE—ENERGIZES UPON OPENING OF LSH—230 (DRY CONDITION). OPENING OF
AIR STRIPPER BLOWER PSL—271 DE—ENERGIZES CR—2 REGARDLESS OF
LSH—230 CONDITION. CR-2 ENERGIZES WITH THE AIR STRIPPER FEED PUMP
HOA SWITCH TURNED TO HAND, EXCEPT WHEN PSL—271 IS OPEN.

3.IN AUTO MODE, CR—-3 ENERGIZES UPON CLOSURE OF AIR STRIPPER FEED
TANK LSH—230 (WET CONDITION), AND DE—ENERGIZES AFTER AN
APPROXIMATE 60—SECOND DELAY UPON OPENING OF LSH—230 (DRY
CONDITION). CR—3 ALSO ENERGIZES WITH AR STRIPPER FEED PUMP HOA
SWITCH TURNED TO HAND OR UPON CLOSURE OF AIR STRIPPER LSHH-230.
CR-3 ENERGIZES WITH THE AIR STRIPPER BLOWER HOA SWITCH TURNED TO
HAND.

4.CR—4 ENERGIZES TO OPERATE WELLS R—1 (PUMP 100A) AND R—2 (PUMP
100B). CR—4 DE—ENERGIZES UPON CLOSING OF SECONDARY CONTAINMENT
LSHH-310 (WET CONDITION). CR—4 ALSO DE—-ENERGIZES UPON CLOSING OF
AIR STRIPPER FEED TANK LSHH—-230 (WET CONDITION) OR FREE PRODUCT
STORAGE TANK LSHH—280 (WET CONDITION). REGARDLESS OF ALARM
CONDITIONS, CR—4 ENERGIZES WHEN THE LOW-LEVEL BYPASS SWITCH IS
TURNED ON. UNLIKE LSHH-310, LSHH—230 AND LSHH-280 LATCH UPON
CLOSING AND MUST BE RESET BY TURNING ON THE LOW—LEVEL BYPASS
SWITCH.

5.CR-5 ENERGIZES UPON CLOSING OF SECONDARY CONTAINMENT LSHH-310
(WET CONDITION) AND OPENING OF AIR STRIPPER BLOWER PSL—271 (LOW
PRESSURE). CR—5 ALSO ENERGIZES ON CLOSING OF AIR STRIPPER FEED
TANK LSHH—230 (WET CONDITION) AND FREE PRODUCT STORAGE TANK
LSHH—280 (WET CONDITION). CR—-5 DE—ENERGIZES WHEN THE LOW-LEVEL
BYPASS SWITCH IS TURNED ON. ALL ALARM LIGHTS ARE ALSO DISABLED
WITH THE LOW—LEVEL BYPASS SWITCH TURNED ON.

GROUND WATER EXTRACTION
PUMP P—100A CONTACTOR
colL (R-1)

GROUND WATER EXTRACTION
PUMP P—100B CONTACTOR
colL (R-2)

——-

N

+ GROUND WATER TREATMENT CONTROL PANEL
120V, 19
E EMERGENCY STOP ——
—~ /2
—o0 O
&1 o
CB1
23 32
1
Cc2
SS DRIVER
| @ 4
CR-1 oL
[ (c2—
CR-2 oL
| @ 4
CR-3 OL
I W)
CR—4 \E/houR
N\
_015 a 11 Yﬁ(
11 O—"0
(cB2) CR-5 STROBE =4
LIGHT
ON/OFF
O [
PROGRAMMABLE
LOGIC CONTROLLER
O [

24V DC POWER SUPPLY

D@

(@]
T
N

OUTPUTS

) (.

(@]
T
(&)

D (.

FROM PLC ~ |

(@]
T
S

)

(@]
T
(8]

REVISION HISTORY:

1. DRAWING MODIFIED TO REFLECT LC—101A AND LC—101B AS SOLID STATE RELAYS.
2. STROBE LIGHT ON/OFF SWITCH ADDED.

GFI RECEPTACLE

SEQUESTERANT PUMP
START/STOP CONTROL AND
SOLID—STATE DRIVER

FREE PRODUCT PUMP
P—290 START/STOP
CONTROL

AIR STRIPPER FEED PUMP
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APPENDIX D

Sample Operations and Maintenance Log Sheet



MAINTENANCE TRACKING LOG
PREVENTIVE MAINTENANCE CHECK LIST ITEMS

Check the pressure drop across pressure gauges
PI1-245A and P1-251A, and P1-245B and PI-
251B. If the pressure drop is greater than 5 psi,
Ground Water Bag Filters Semi-Monthly [replace filter.

Check the pressure drop across pressure gauges
P1-266 and PS-271. If the pressure drop is
greater than two inches water column, replace
Stripper Blower Air Filter Semi-Monthly [filter.

Monthly checks require visual inspection of
pressure gauge for indication of pressure loss.
Annual maintenance requires service by
Monthly / contracted professional inspector.

Fire Extinguisher Annually (Date Performed )

Check personal eyewash for fluid loss and
expiration date. Check first aid kit for
completeness, any loss of fluids, and expiration
Eyewash / First Aid Kit Monthly dates.

~ ~N N~ ~N N~ |~~~ [~ ]|

Visual inspection of filter bank and secondary
Oil/Water Separator Quarterly weir.

~ N~~~ |~~~ b~ [~ [~ |~ |~ ]

~ |~

Check all joints of piping conections and look for
Piping Inspection Semi-Annually|fatigue in all piping runs /

~

CRITICAL SAFETY CHECK LIST ITEMS

Low Blower Pressure Swnch

(PSL-271) Semiannual [Reference Operation and Maintenance Manual
Secondary Containment High Level

(LSHH-310) Semiannual [Reference Operation and Maintenance Manual
Stripper Feed Tank High Level

(LSHH-230) Semiannual [Reference Operation and Maintenance Manual
Product Storage Tank High Level

(LSHH-280) Semiannual  [Reference Operation and Maintenance Manual

Page 1 E:\AME\O Manuals\Renton\Section 11 (Maintenance Log).xls



APPENDIX E

Site-Specific Health and Safety Plan



EMERGENCY RESPONSE PLAN

In the event of fire, flood, earthquake, or spill, the following procedures should be followed:

1.

If the event causes immediate threat to life or health, evacuate to the emergency assembly area
and remain in the assembly area until receiving further instruction from ConcoPhillips. The
evacuation routes and assembly area are shown on the attached diagram.

Remediation equipment has an emergency stop pushbutton that can be pressed to stop
remediation equipment operation. Location of the emergency stop push button is on the ground
water treatment control panel, facing the paved area. Circuit breakers for the remediation
equipment are located in the remediation system distribution panel.

Call 911 as appropriate.

Provide medical assistance as necessary.

Shut off the electrical supply to the remediation equipment, if appropriate and safe to do so.
Notify the terminal manager that is on duty at (425) 228-6142 ext. 1.

Notify Renton project manager or principal at office of Acton Mickelson Environmental, Inc. at
(916) 939-7550.

Acton Mickelson Environmental, Inc. project manager or principal will make appropriate
notifications to ExxonMobil, regulatory agencies, and ConocoPhillips contacts.

Page 1 of 18
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ACTON - MICKELSON - ENVIRONMENTAL, INC.

CLASS 111 PETROLEUM SITE HEALTH AND SAFETY PLAN

Client ExxonMobil Corporation

AME Project N0.13042.05

Site Name Conoco-Phillips (Renton) #46-080

Site Address 2423 Lind Avenue SW
Renton, WA

activities.

provided.

Prior to initiating field activities, the Site Safety Officer must review the Site Health and Safety Plan (SHSP) with all
members of the field crew. Each member must then sign and date a copy of the SHSP indicating they have reviewed
and understand all aspects of the SHSP. This signed copy is returned to the project file upon completion of field

SHSP's may be revised or rewritten for different phases of a project if site activities are distinctly different, if areas of
differing hazard are involved, or as information about contaminants and hazards changes. Changing conditions may
justify either tightening or loosening SHSP restrictions and action levels, depending upon the additional information

SIGNATURES OR REVIEWERS/FIELD CREW: Signature indicates that this person has reviewed and
understands all segments of the SHSP, agrees to abide by the SHSP safety rules and guidelines, and has received and
completed the appropriate training as required by the SHSP.

Signature

Date

LOCAL EMERGENCY TELEPHONE NUMBERS (INCLUDE AREA CODES)

Ambulance

911

Hospital  Valley Medical Center (see map)

911 or (425) 228-3450

Poison Control Center

911 or (800) 222-1222

Fire Department

911 or (425) 430-7000

Airport Seattle

NA

Police

911 or (425) 430-7500

NOTE: 911 is enhanced for Washington State

E\AAME\HASPs\Renton\HASP.doc
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A. GENERAL INFORMATION

Client ExxonMobil Corporation AME Project N0.13042.05

Site Name Conoco-Phillips (Renton) # 46-080 Client Claim/P.O. No. 13042.05
Site Address 2423 Lind Avenue SW, Renton, WA Project Manager Jim Twiford

Site Owner Conoco-Phillips Terminal Manager John C. Parham
Plan Prepared By JRS Date 5-19-06

Approved By Date

Revised By DJS Date 4-28-09

Revision Approved By Date

Proposed Date of Investigation Date

Objectives:  Maintain and Operate remediation system and perform semi-annual ground water monitoring.

Proposed Date of Investigation Ongoing

Hazard Summary/Level of Protection:

A O B O cao D (with modifications--see Section D.1)

Summary of Available Information:
1. Site is an active bulk fueling terminal. The facility is an above ground fuel storage tank farm supplied by a main
pipeline running directly under the site.

Sources of Background Information:

1. Previous regional and site investigations.

Page 4 of 18
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B. EMERGENCY INFORMATION

LOCAL EMERGENCY TELEPHONE NUMBERS (INCLUDE AREA CODES):

Ambulance

(911)

Hospital

(425) 228-3450

Poison Control Center

(911) or (800) 222-1222

Fire Department

(911) or (425) 430-7000

Airport

NA

Police

(911) or (425) 430-7500

NOTE: 911 in the state of Washington is enhanced.

SITE RESOURCES

Water supply available on site: Yes No O
Telephone available on site: Yes No O
Bathrooms available on site: Yes No O
Other resources available on site Yes No O

If yes, identify: Electricity

If you answered "no™ to any of the above questions, identify the closest available facility and provide directions.

EMERGENCY CONTACTS

Phone Number (include area codes)

Work Phone Home Phone

Project Manager Jim Twiford

(916) 939-7550 (916) 863-0966

Principal-in-Charge B. J. Mickelson

(916) 939-7550 (916) 939-5052

Health and Safety Officer M. A. Acton

(916) 939-7550 (530) 676-5343

Site Contact John C. Parham

(425) 228-6142 ext. 1 Conoco-Phillips

Jerome Cruz - WA Dept of Ecology

(425) 649-7000 (425) 691-8560

Dave Haberman — King Co. Indust. Waste Investigator

(206) 263-3000 ()

() ()

E\AAME\HASPs\Renton\HASP.doc
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C. EMERGENCY ROUTES

Give name, address, telephone number, directions, distance and time estimate, and map.

HOSPITAL: Go south (turn right out of facility) on Lind Ave. towards 27" street then turn left onto SW 27"
street. Turn right onto E Valley road for one mile than turn left onto S 180" street which turns into S 43™ street

SW. Look for Valley Medical Center at 400 43" St. SEE ATTACHED MAP.
®| | B Street view [ Trafic || more. )| map | Satelite | Terrain |
2423 Lind Ayve SV, Renton, YWa& 98055 pa [EA] 2 |1 Talbe 3
‘ = || Hil Park bl
|4DD South 43rd St, Renton, YWA 98055 Longacres |
Racetrack [ |
Add Destination - Show options @
i 1
Also available: [@: Public Transit [%_t YWalking I t%% T"n,ﬂ
| T
Driving directions to 400 43rd St, Renton, WA m . Qu, T
98055 E i 2 ||l
1.6 mi — about 5 mins 2 E il g
2423 Lind Ave SW g 2 - T E
Renton, YA 98057 S i m
1. Head south on Lind Ave SW toward SW 27th St 1.1 mi £ g @
2. Turn left at S 180th St/'SW 43rd St 0.5 mi |
Continue to fallow SWY 43rd St F |
SN 41st 5t [
e 400 43rd St N North Be
Renton, Yy 98055 o CarRd
i : SA80M S1 e Ao 3
These directions are for planning purposes only. Y ou may find that SE"ngbLD\ﬁk [ P
construction projects, traffic, weather, or other events may cause U:w;:: oo [y
conditions to differ from the map results, and you should plan your route 5 AR2nd Si SE;;::HI-;:L"
accordingly. You must ohey all signs or notices regarding your route. AT | |
Map data @2005 Tele Atlas Do
| | 500 m I f ©2008-Goagle - Map data 2008 Tele Alas - =rms of s [
Dore T T [ | |émntenet H100% -~ 4
OTHER:
Page 6 of 18

E\AAME\HASPs\Renton\HASP.doc



D. SITE/WASTE CHARACTERISTICS
Waste/Contaminant Liquid Soil O Solid O Sludge O Gas O
Type(s):
Characteristic(s): O Corrosive O Ignitable [ Radioactive O Unknown
B Volatile B Toxic [ Reactive O Other_
(Name)
Major Spills/Releases
Release Type Date Chemical Quantity Contaminated Media*
Unknown Unknown Soil, groundwater (possibly)
*Air, surface water, soil, or ground water.
Free Product: O Yes No Dissolved: Yes O No
Have removal actions occurred? Yes O No
If yes, describe: Remediation system installed late 1980°s
Site Characterization: Monitoring Wells: 28

E\AAME\HASPs\Renton\HASP.doc
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Description: Active Closed/Abandoned O

Site Activities (operations on site, products, raw materials used, etc.): The site is an active above ground fuel
storage and bulk fueling terminal. A remediation system was installed in the late 1980’s.

operating? unknown

How many years has the site been Was the site used by previous owners? Yes O No

Describe previous site activity: Same use for previous owner

Surface cover on site includes:

If yes, describe:

Soil/bare ground O Clay caps O Plastic cover
O Grass Paving/asphalt [0 Water bodies
O Woods O Swamp O Brush/scrub
Buildings O Unpaved roads Other landscaping
Site surface area estimated at 295,000 square feet.
Percentage of surface area: Paved 60 %
Vegetated 5 %
Bare soil 35 %
Under water NA %
Potential for dust generation on site: O High OO0 Medium Low
Any site access restrictions: Yes O No
Fenced/locked
Posting (signs)
O Canopy with 16 foot clearance.
Is there evidence of public access to the site: O Yes No

E\AAME\HASPs\Renton\HASP.doc
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CHEMICALS/WASTE STORED ON SITE:

Quantity Size Chemical
O Drums
Tanks 7 ASTs Upto3 Gasoline,
million diesel, jet a,
gallons kerosene, fuel
additives
O Vats
O Surface Impoundments
O Pits/Landfills
Other Up to 4 carboys 5-gallon Redux 333
carboy (refer to MSDS
sheet)

Utilities Location/Ownership (electrical, gas, telephone, cable TV):
Olympic product conveyance pipeline located underneath western half of paved area

History (worker or non-worker injury; complaints from public; previous agency action): unknown

Have citizen complaints been filed regarding the site: O Yes O No

If yes, describe: unknown

Avre regulatory agencies involved with the site: Yes 0O No
If yes, are they: federal state local
REGULATORY CONTACTS
Name Agency Phone
Dave Haberman King Co. Industrial Waste Investigator (206) 263-3000

(425) 649-7094 direct
WA Department of Ecology (425) 649-7000 main
(425) 691-8560 cell

Jerome Cruz

Page 9 of 18
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E. HAZARD EVALUATION

List all chemicals below that have been identified or are suspected on site and their maximum concentrations in
soil/water. Information on hazardous properties is listed in the appendix. For chemicals not shown in the
appendix, enter the hazardous property information in the spaces provided.

Auir stack emissions
Visible on-site releases
Visible off-site releases
Visible on-site erosion

O00O0 OxOO
Oo0oOo OoOooao

Maximum Maximum
Chemical Concentration Concentration *Health Hazards/
Name PEL/TLV in Soil in Water Comments
Gasoline 300 ppm Unknown 3,360,000 pg/l | Carcinogen
(ppb)
Benzene 0.1 ppm Unk